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IMPORTANT ANNOUNCEMENT 
TO FOUNDRYMEN. 


FIFTY GUINEAS IN PRIZES FOR BEST 
DESIGN AND EQUIPMENT OF A 
FOUNDRY. 


To mark the change over of the Founpry TRADE 
JournaL from a Monthly to a Weekly publication, the 
Proprietors have pleasure in announcing that they are offering 
two Prizes of Thirty and Twenty Guineas respectively for an 
article dealing with the subject of the design and equipment 
of a Foundry (ferrous or non-ferrous), with special reference to 
the latest labour-saving devices and machines, internal transport 
and handling tackle. 





Competitors, by submitting articles, signify that they adhere 
to the following rules :— 

Competitors must be in the employ of an established 
British foundry subscribing to the Founpry TRADE 
JourNat, or himself a subscriber 

(2) Articles must be illustrated with dimensioned drawings 
and sketches. 

(3) The copyright of all papers and designs accepted for 
publication will become the property of the Proprietors 
of the Founpry Trape Journat. 


All papers must reach this office by Thursday, March 3rd, 
1921. The decision of the Editor will in all cases be final. 


A Word About Ourselves. 


The proprietors of the Founpry Trape Journat, 
who have issued this Journal as a monthly publi- 
cation since 1898, are, ‘with the current issue, 
arranging to publish the Journal weekly in future. 
The growth of the Founpry TrapEe Journat since it 
was first started has been continuous, and has now 
u world-wide circulation, and the industry has 
now reached such a stage of development that it 
is almost impossible to adequately serve it witb a 
monthly Journal, which necessarily must be behind- 
hand in its presentation of news and its quota- 
tions for prices. 

To give the new weekly issue a broader scope 
the proprietors are combining it with the Iron & 
STEEL TRapES JouRNAL, a weekly publication which 
they have acquired, dealing with the iron and 
steel trades in their broader aspects, and which 
has been published since 1849, and has a large cir- 
culation amongst manufacturers and merchants at 
home and abroad. 

It is intended in the future to present in the 
one Journal the salient features of both publica- 
tions as issued hitherto, Obviously there is very 
much in common between these two spheres of 
activity. 

The foundry trade itself is growing rapidly, and 
is on the eve of a great development in the use of 
Jabour-saving appliances, and in the general 
modernisation of foundry practice, a development 
forced upon the industry by high labour costs, 
which appear inevitable in the future. 

In addition to being the official organ of the 
Institution of British Foundrymen, which position 
the Journal will still continue to hold, the main 
features of the Iron & Sreex TRapes JouRNat will 
be continued in the shape of weekly market reports 
and a very comprehensive Price List, enabling sub- 
scribers to keep in touch with market developments. 

The proprietors feel sure that the Journal as 
issued in its new form will serve the interests of 
the subscribers and advertisers in the industries 
represented in a more efficient manner than has 
been possible in the past. 


Correspondence. 


DEOXIDISERS AND TENSILE STRENGTH. 
To the Editor of the Founpry TRape JouRNat. 
Srr,—The apt comment in your December issue on 

Dr. Moldenke’s article might well be extended to the 
communication from Prof. Bauer and Dr. E. 
Piwowarsky. 

The two latter commenced with a Swedish rem 
pig, containing 3.9 per cent. total carbon and 0.7 pe 
cent. silicon, and proceeded to find the effect of omit 
additions of nickel and cobalt. Their conclusion is that 
1 per cent. nickel increases the tensile strength by 
25 per cent., but if the figures be examined it will be 
noticed that the maximum tensile strength obtained in 
any of their melts was slightly under 9 tons per sq. in. 
This figure cannot be considered the normal strength 
of well-melted grey cast-iron. 

The writer has repeatedly noticed, both in investiga- 
tions relating to additions of cast-iron and also in ad- 
vertisements for deoxidisers, that the normal strength 
quoted for untreated melts is ridiculously low. If such 
additions are to be of a value commensurate with their 
cost, they should show an improvement on iron of at 
least average strength to begin with. 

The writer has always been of the opinion that care- 
ful investigation of the effect of additions of cast-iron 
was badly “needed, and would quite probably lead to 
valuable results, but he questions very much the con- 
clusions arrived at in such papers as the one under 
comment.—Yours, etc., JoHN ARNOTT. 

Cathcart, Glasgow, December 18, 1920. 
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**Gun-Metal.’” 





By J. Arnott. 





It may prevent misunderstanding if at the outset a 
definition of gunmetal, bronze, etc., is given. The 
term bronze should be applied only to a pure copper-tin 
alloy, whereas gunmetal should apply to the ternary 
alloy copper-tin-zinc. For the latter the Nomenclature 
Committee of the Institute of Metals recommend the 
use of the term zinc-bronze, but the word gunmetal 
has been used so long in this connection that the 
recommendation has not found general acceptance. 
The composition of the alloy referred to in most of 
these remarks is 88 per cent. copper, 10 per cent. tin, 
2 per cent. zinc. 


woo 


the metal. Additionally, the amount of sulphur 
absorbed by the metal is by no means negligible, as 
will be shown later. 


Effect of Casting Temperature. 

It is generally agreed that the temperature of casting 
has much to do with the quality of gunmetal, and a 
fair amount of research work has been done on this sub- 
ject. In a very exhaustive paper presented to the Insti- 
tute of Metals in 1918, Messrs. Carpenter and Elam re- 
commend that gunmetal be cast between temperatures 


of 1,120 deg. C. and 1,270 deg. C. 
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Naturally, the first question is the method of making 
the alloy. The commonest practice is to first melt 
the copper, then add the tin, then the zinc. Theoretic- 
ally, it is better to add the zine before the tin. 
Copper, during melting, generally absorbs oxygen. 
If the zinc is added first, the oxygen combines to form 
zine oxide, which readily rises to the surface. If tin 
is added first, the oxide of tin tends to remain en- 
tangled in the metal. It is generally found that 
sounder castings are obtained from metal which has 
been re-melted. It is not necessary that all the metal 
should be re-melted, but the author finds that for the 
best results the new metal should not much exceed one- 
third of the total charge. There is no need to go 
into the respective merits of the various types of melt- 
ing furnaces. The time occupied in melting should 
not be unduly prolonged, but, on the other hand, there 
is a danger in some types of furnace in melting too 
rapidly. In some of these, the rapid melting is 
achieved by means of a very strong air blast, and 
there is always a possibility of excessive oxidation. 





adequate precautions are taken against oxidation. As 
often as not, no reducing material is put on the top of 
the metal during and after melting. 

Fig. (1) shows a defective casting which has 
obviously been oxidised in melting. Oxide films are 
clearly seen surrounding the crystal grains. Apart 
altogether from the question of soundness, oxidation 
increases the melting loss. In the pit types of furnaces 
coke is frequently put into, or more often falls into, 
the crucible, but it does not afford much protection to 


* Paper read before the November Meeting of the Scottish 
Branch of the Institution of British Foundrymen. 
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The author made a large series of tests on metal 
of composition approximately 87 per cent. of copper, 
9 per cent. tin, 3 per cent. zinc, 1 per cent. lead. 
The tests were carried out by heating a potful of 
metal to over 1,300 deg. C. and pouring test bars as the 
metal cooled. 

It was found that the best casting temperature was 
from 1,100 deg. to 1,220 deg. C. Invariably the metal 
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cast from 1,300 deg. C. and over is deficient in strength, 
while castings poured from much under 1,100 deg. C. 
are unsound. The effect of casting temperature is so 
pronounced that in the case of moulds involving 
perhaps days of labour it is sheer folly to pour the 
metal without knowing its temperature. 


Thermal Diagram. 
Consideration of the thermal diagram of the copper- 
tin alloys helps to explain the variations in properties. 
Fig (2) shows the cooling curve of a piece of cun- 
metal. The first arrest, marking the commencement of 
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solidification, occurs somewhere between 995 deg. C. 
and 965 deg. C. From this temperature down to about 
790 deg. C. Alpha crystals rich jn copper separate out. 
This arrest at 790 deg. C. denotes the completion of 
solidification. In alloys of over 10 per cent. tin, or 
in alloys of lower tin content which have been fairly 
rapidly cooled, the structure immediately below the 


790 deg. C. arrest consists of Alpha plus Beta solid 
solution. With normal 
solution resolves at a temperature slightly below 
500 deg. C. to the Alpha plus Delta eutectoid. 


cooling the Beta solid 


The resulting structure which is typical of small gun- 
metal castings is shown in Fig. (3). 
If the cooling of the 10 per cent. tin alloy be suffi- 


ciently slow, the structure will be simply Alpha solid 


ago. The melt from which the casting was poured 
was approximately 87.5 per cent. copper, 10 per cent. 
tin, 2 per cent. zinc, 5 per cent. lead. The brittle 
metal showed composition :—Copper, 74 per cent. ; tin, 
23 per cent.; lead, 1.6 per cent.; zinc, 1.3 per cent. 
The structure as seen in Fig. (9) is largely Delta. 


Annealing. 

The effect of annealing gunmetal has been very care 
fully studied by the Brothers Primrose. They found 
that heating to 700 deg. C. for about half an hour 
was sufficient to cause the eutectoid to be absorbed into 


the Alpha solution. They showed that especially on 
chilled castings a great improvement in strength and 
ductility could be obtained. Undoubtedly many small 
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solution, as seen in Fig (4). This is generally found 
in dry-sand castings of medium and heavy weight. 

It was mentioned that the structure immediately 
after complete solidification at or about 790 deg. C. 
was Alpha plus Beta solid solutions (see Fig. 5 thermal 
diagram ot copper-tin alloys). Ii is very seldom that 
one finds this arrangement in a _ casting, but one 
specimen in the possession of the author, however, 
shows this structure. 

Fig. (6) is a micro-photo of a piece burned on to a 
gunmetal casting. After some years’ service the cast- 
ing itself showed general corrosion, whereas the burned- 
on nortion was scarcely affected. 

Fig. (7) shows the original casting, and Fig. (8) shows 
the join. The burn would naturally be rapidly chilled 


‘ 


by the mass of cold or comparatively cold metal. This 
has resulted in a very close arrangement and the sup 
pression of the Beta to Delta change. The composi- 
tions of the original casting and the burned-on portion 
are practically the same 


Segregation. 

Since a portion of the alloy is still molten for 
approximately 200 deg. C. after solidification has com- 
menced, the liability to segregation in large castings 
can be readily understood. This tendency is increased 
by the presence of lead. Most brass foundries have 
at some time or other found in such places as core 
vents smal] quantities of brittle metal almost white 
in colour. The moulder generally says this brittleness 
is due to gas from the core or the mould. A piece of 
such material was examined by the author some years 
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castings can be improved in structure by annealing, 
but it is questionable whether any advantage would 
be obtained by annealing large castings which are 
generally solid solution. 

The influence of impurities on gunmetal has been 
the subject of much controversy. One commonly finds 
almost completely diverse views held regarding the 
effect of any one element. The reason for this differ- 
ence of opinion is not hard to find, since the presence 
of impurities is only one of the many factors influenc- 
ing the quality of a casting. What has often happened 
more particularly in the past was this: When an im- 
portant casting turned out bad, the foundry manager 
handed some borings to a chemist with the injunction 
that he was to make a most careful analysis. The 
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chemist would do so, and perhaps find small percentages 
of such elements as nickel and antimony. These would 
he immediately blamed as the cause of trouble. 

It is now recognised that there are so many factors 
influencing the quality of a casting that the effect 
of any one impurity can only be determined by care- 
ful observation and by the elimination of other 
variables. It is generally agreed that aluminium 1s 
very harmful on account of the increased shrinkage 
which it produces. Aluminium also causes difficulty in 
obtaining castings to stand water-pressure, because of 
the films of alumina which are found between crystal 
grains. Both aluminium and manganese are liable to 
be found in gunmetal, having been introduced through 
admixture of manganese brass scrap. 

The effect of antimony and arsenic has recently 
heen very carefully studied by Mr. Rolfe. | These 
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observations are contained in a paper given to the 
Institute of Metals in September, 1920 

From Rolfe’s figures it is clear that antimony 1s 
prejudicial, but that no serious effect is noticeable 
until over 0.5 per cent. of antimony is present. 

In gunmetal made from good materials this percentage 
should never occur. In the author’s experience no 
trouble is occasioned by percentages up to 0.3 per cent. 

With regard to arsenic, Mr. Rolfe recommends that 
in order to allow a safe margin over the Admiralty 
specification for strength the maximum amount should 
be 0.3 per cent. Iron js seldom found in gunmetal 
in more than mere traces. If present in larger quan- 
tities it is liable to give rise to hard spots. The amount 
of lead advisable or permissible in gunmetal is a 
perennial subject of discussion, but should not exceed 
0.5 per cent., and for some special castings it should 
be completely absent. For the ordinary run of work 
1 per cent. does no harm and facilitates machining. A 
maximum of 1.5 per cent. should be specified for all 
castings except unimportant parts where strength is 
unimportant. There are, of course, special duties, 
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such as some types of bearing where lead is a distinct 
advantage. In such cases 5 per cent. should be the 
maximum, because with more lead it. is very difficult to 
prevent the lead settling out. In castings where a 
lead content of perhaps 15 per cent. is aimed at, it 
is not uncommon to find that initials could easily be 
cut in some parts of the castings with a penknife. 

Nickel is generally reputed to tend to unsoundness on 
account of the absorption of gas. It is possible that 
this prejudice has arisen on account of the method of 
introduction, of the nickel. Probably those who have 
tried nickel have heated it together with copper to a 
high temperature. During this heating the nickel- 
copper alloy would probably become oxidised. If a 
rich nickel-copper alloy be prepared and _ thoroughly 
deoxidised with magnesium the same unsoundness 
would not be found. 

Sulphur is an impurity which is present more fre- 
quently than is generally credited. The author has 
examined a large number of castings containing 0.08 to 
0.12 per cent. sulphur. These castings had a structure 
which was almost completely solid solution, with the 
exception of small patches of what is apparently copper 
sulphide. Fig. 10 shows a melt which was made to 
determine the effect of sulphur in comparatively large 
quantities. The melt contains 0.39 per cent. of sul- 
phur, and is decidedly brittle. 

Phosphorus is not generally regarded as an impurity, 
but as an intentional addition for special purposes. 
Several castings were examined some time ago in which 
phosphorus was a most. objectionable impurity. The 
trouble manifested itself in two ways. (1) The metal 
burned into the sand to such an extent that dressing the 
castings was very difficult. (2) There was a large shrink- 
hole underneath each gate. The appearance of the gates, 
and also of the ingots from which the castings were 
made, clearly showed the presence of phosphorus. The 
curious feature was that the maximum phosphorus con- 
tent in all the ingots tested was 0.15 per cent., and 
the average content 0.06 per cent. 


Physical Properties. 

The Admiralty requirements for gunmetal are 14 
tons per sq. in. tensile strength and 7} per cent. 
elongation on a gauge length of 2 in. This test is 
required from a test-bar cast with the casting. Natur- 


ally the rate of cooling of the test-bar makes a very 
Occasionally 


appreciable difference in its strength. 


very high results are obtained from test-bars which, 
owing to their position on a casting, set fairly rapidly, 
but thereafter cool slowly because of the proximity of 
a large mass of hot metal. 


Strength of High Temperatures. 


Since many gunmetal castings are subjected to in- 
creased temperatures it is important to know the effect 
on the physical properties. 

Fig. 11 shows the results obtained on a series of 
l-in. diameter green-sand test-bars. It will be noted 
that commencing with a tensile strength of slightly 
over 15 tons per sq. in. at normal temperatures, 
the strength falls to approximately 10 tons per sq. 
in at 300 deg. C., and less than 3 tons per sq 
in. at 500 deg. C. From these figures it will be 
appreciated that gunmetal castings are inadmissible for 
highly superheated steam. 








Electrically Conductive Hearth 
Construction. 





In a recent issue of ‘‘ The Iron Age,’’ Mr. Frank 
W. Brooke gave some particulars relating to refractories 
for bottom-connected electric furnaces. A good deal of 
misunderstanding exists among electric furnace 
users concerning refractory linings of bottom-connected 
electric furnaces. There is no mystery attached to 
this, and the only points essential to success for 
furnaces thus connected are: Correct application of 
electric currents ; good commercial dead-burnt dolomite ; 
good commercia] magnesite; good commercial pitch or 
tar; good furnace operators. 

As this article is written only for furnaces where the 
bottom is a true metallurgical hearth, no reference 
will be made to those furnaces where metallic studs or 
water-cooled stee! plugs are inserted and carried 
through. the hearth, as in the case of such furnaces as 
the single-phase Snyder furnace or the Girod furnace. 

There are furnaces on the market which claim to 
have conductive bottoms, which they undoubtedly have. 
but this electrical equipment is such that only out-of- 
phase currents are applied to the bottom, and_ these 
same furnaces claim to have at least a working balanced 
load on the three phases, otherwise they would be a 
serious drawback to a power company. This places 
such a furnace in an embarrassing position. If it 
maintains a reasonable balance, its conductive bottom 
is of no use, and if there is sufficient current applied 
at the bottom to be of any commercial value to the 
steel in the hearth, then there will be a serious un- 
balancing of the load. 

A conductive bottom, in fact, only becomes valuable 
when, as in the case of the Greaves-Etchells furnace, 
one of the three transformers is connected directly to 
the bottom, and when this transformer is itself.so de- 
signed that it wil! carry a heavy current, a current even 
higher than that carried by each of the electrodes 
This further necessitates the bottom transformer 
having a kilowatt-ampere capacity and a secondary 
voltage &o designed that when the top electrodes carry 
equai currents there is a perfect balance on the primary 
side. 

The bottom heat in this type of furnace, where one 
of the three phases is attached to the whole of the 
furnace hearth, is generated by the resistance the top 
layer of refractory lining offers to the natural flow of 
current. This top surface layer, being in contact with 
the steel charge, gives up its heat as rapidly as it is 
formed to the colder charge. The effect of the currents 
flowing through such a refractory lining seems to 
prolong the life of the lining, and in a large number 
of cases, where proper care is taken, linings have been 
in constant operation for thousands of heats. This 
may in a measure be due to the fact that the bottom 
heat causes the charge to come clean without sculling 
and contamination. 

We have always had better results from the natura! 
dolomite crushed to a uniform size of about pea size, 
or a little larger. which has been given a real double 
burning. The failure of so many dolomites during war 
period was undoubtedly the rushing practice adopted 
(to meet the sudden demand) in grading the size, but 
more particuiarly in the double burning and the lack 
of uniformity. 

Messrs. T. H. Watson & Company, (of Sheffield), 
Limited, with which house the author is connected, has 
supplied the following information:—A test was 
recently carried out on The Park Gate Iron and Steel 
Company’s 10-ton furnace, to ascertain the bottom 
heating effect of the ‘‘ Greaves-Etchells’’’ hearth. It 
was found at full-load with 14,000 amperes through the 
hearth, there was a drop in veltage between the metal 
bath and the bottom case of the furnace of 14 volts. 
showing the energy generated it the hearth to be 196 
kw. The bottom case of the furnace was quite cool. 
and the hand could be comfortably placed on the steel 
cesting. 














January 6, 1921. 


THE FOUNDRY TRADE JOURNAL. 5 





English and American Types of Electric Iron and 
Steel Furnaces Compared. 


By John B. C. Kershaw. F.LC. 








An interesting Paper upon “ Recent Developments 
of the Electric Furnace in Great Britain ’’ was contri- 
buted by Mr. D. F. Campbell to the annual meeting of 
the Society cf Chemical Industry, at Newcastle-on- 
Tyne, in July of this year. In this Paper the author 
referred to the remarkable growth in the number and 
capacity of the electric furnaces installed for 
iron and steel melting during recent years, and 
to the lines of progress along which developments were 
occurring in the design of and methods of working 
these furnaces, as adjuncts to the open-hearth furnace 
and Bessemer converter in the iron and steel industry. 

As' regards design, Mr. Campbell stated that the 
tendency in this country was to increase the power of 





In view of the above notes on current English design, 
and of the extent to which the electric furnace has been 
used at Sheffield, Newcastle, and at other places in this 
country for working up scrap steel and for the produc- 
tion of special steel alloys, it will be interesting to com- 
pare with the English types and methods of working 
those now in use in America. In this article, there- 
fore, the author has gathered together a considerable 
amount of information, together with some striking 
photographs, to illustrate modern American practice in 
the electric melting and refining of iron and steel. The 
information and data are drawn chiefly from a most 
reliable source, namely, the “ Transactions of | the 
American Electrochemical Society,’ supplemented by 


Fic. 1.—View oF 13-ToN BootH-Hatt ELectric FURNACE AT 
THE PLANT OF Monroe ELectric Steet Castincs CoMpany, 
Micur1GaNn, U.S.A., SHOWING STEEL POURING INTO SHANK LADLE. 


the transformers used with furnaces of moderate 
capacity rather than to build larger furnaces; and that 
when large tonnages of electrically-refined steel were 
required it was customary to employ steel which had 
been previously melted and treated by the Bessemer 
or Thomas process. In the case of open-hearth furnaces 
and Bessemer converters, the capacity was limited to 
25 tons, and there were well-known technical disadvan- 
tages in attempting to build and operate larger electric 
furnaces than this, or to use more than 3,000 kw. on 
the one furnace. 

On the important subject of load regulation, Mr. 
Campbell stated that owing to the high cost of electric 
power the Thury system of automatic regulation of. the 
are-gap was more highly developed and more widely 
employed in this country than in any other. 

An instrument was finding wide application which 
would keep the total load of a battery of furnaces 
within desired limits by slightly reducing the load on 
the furnaces, if the demand at eny time exceeded the 
total load: which the station engineer or the power con- 
tract might set as a maximum total !oad to be utilised. 
Individual furnaces could be removed from the influ- 
ence of the master regulator by drawing a switch, but 
the energy absorbed by that furnace was always in- 
cluded in: the total power which the regulator would 
allow the furnaces to absorb. 


articles and notes in various American technical papers 
and journals. 

As regards the general tendencies of American design 
and practice, the arc type of furnace is employed almost 
exclusively. The costs of treatment have been lowered 
by employing larger furnaces, with improved devices 
for charging and discharging, and automatic apparatus 
for regulating the power factor of the furnace installa- 
tions. The Westinghouse Company has taken up the 
manufacture of complete equipment for electric steel 
furnace work, and has placed on the market specially 
designed protective equipment—switchboards,  step- 
down transformers, furnace-tilting motors, and motors 
for adjusting the position of the electrodes. A regu- 
lating system for the control of the electrode motors 
has also been developed, and as these motors are usually 
mounted on tilting furnaces they are constructed with 
special lubricating devices. Shunt-wound,  direct- 
current motors are selected for this service, since a 
much simpler and more positive system of control can 
be provided than with alternating-current motors. 
Usually the motors are totally enclosed, their horse- 
power and speed depending upon the size and type of 
furnace. 

The Thury system of current ‘regulation is used on a 
large percentage of the electric furnaces now installed 
in the U.S.A., since it may be employed with any are 
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furnace to maintain a constant current, and it can 
also be adapted for maintaining a constant potential, 
when desired. The equipment for the automatic con- 
trol of a three-phase furnace consists of three regulating 
equipments, including wall brackets, a. countershaft 
complete with pulleys and bearings, a motor to drive 
the countershaft, three regulating drum-controllers, 
three field-regulators, three resistances, and two series 
transformers. Damping devices are also employed 
which permit the regulator to act only when necessary. 
Sudden changes and peaks of short duration will not 
suffice to put the regulator in action; this in itself is 
very important, for there is not only a great saving in 
the wear and tear of the electrode-hoisting mechanism, 
and of the motors for driving the same, but the current 
is kept more uniform by avoiding unnecessary regula- 
tion. Each regulator controls one electrode. The 
regulator is controlled by a solenoid energised by means 
of current from series transformers, located on the 
main high-tension circuit. This regulator, in turn, con- 
trols the.armature circuit of the electrode motor. 

As regards electrode holders and cooling boxes, the 
tendency in American practice is to substitute cast- 
steel holders and boxes for the copper and bronze ones 
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Electrical Engineers in London. in May, 1919. The 
following details are drawn from these papers, and 
from the discussion upon them. 

The furnace is of the well-known Girod tilting type ; 
that is to say it has vertical electrodes and a conduct- 
ing hearth, and the metal lying on the latter is heated 
by a combination of arc and resistance heating. The 
furnace may be run either on a two-phase or three- 
phase electric power service, an auxiliary electrode 
being employed when all is cold to start up the furnace 
and to melt the charge. 

As regards the construction of the conducting hearth 
of the Booth-Hall furnace, metal grids are embedded 
in the lining, as far as possible from the heated interior 
of the furnace, two grids being used in the two-phase 
furnace in order to secure a uniform distribution of the 
current over the metal. These grids are designed to 
pass large currents without any lecal heating, and are 
electrically insulated one from the other. The hearth 
of the furnace may be either acid or basic, and is built 
up in layers (as in open-hearth practice) by sintering 
the materials, with the aid of the main and the 
auxiliary electrodes to produce the required heat. A 
thickness of 24 in. at least is recommended, and a solid 
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which have been hitherto used, since not only is the 
first cost reduced, but the risk of contaminating the 
furnace charge with copper is removed, in case of stop- 
page of the cooling water and fusion of the holder or 
box. 

The mechanism for tilting the furnaces is also re- 
ceiving greater attention, and controllers of the re- 
versing type are being employed, with a motor brake 
to prevent over-travel of the furnace and to hold it 
stationary in any desired position. The adequate pro- 
tection of the tilting mechanism from splashes of 
molten metal when pouring has been much discussed 
and in some quarters thefe is a disposition to return to 
the earlier type of fixed electric furnace, in order to 
avoid the special mechanical troubles incidental to the 
design and working of the tilting type. 


The Booth-Hall Furnace 
The Booth-Hall shown in Fig. 1 is a new 
design of. electric steel melting furnace, developed 


in 1917 by the general manager of the Midland 
Electric Steel Company at Terre Haute, Ind., 
U.S.A. It has been described in papers read by 
the designer before the American Electrochemical 


Society, and also before the joint meeting of the mem- 
bers of the Iron and Steel Institute and Institute of 


monolithic hearth is obtained in this way which re- 
quires no water-cooling. For the basic hearth dead- 
burned dolomite is employed; for the acid hearth, 
ground ganister is used. 

As regards ease of operating this furnace, the de- 
signer states that a roomy charging door of special 
construction is provided in the rear of the furnace, 
and another door is provided in front over the tap. 
This construction is very similar to the open-hearth 
practice, and permits a battery of furnaces to be 
arranged side by side with one charging machine to 
serve them all. The door is designed so that it comes 
flush against the door-frame. This prevents the 
entrance of air into the furnace, and also prevents ex- 
cessive loss of heat. 

The power consumption of this furnace when em- 
ployed for steel melting only is stated in certain cases 
to have been as low as 446 kw.-hrs. per short ton (2,000 
lbs.) of steel poured; but the average for continuous 
operation is between 500 and 550 kw.-hrs. per short 
ton. 

As regards the thermal efficiency of the Booth-Hall 
furnace, Richards has stated that a power consumption 
of 446 kw.-hrs. per short ton of metal melted repre- 
sented an efficiency of nearly 85 per cent. The method 
of arriving at this figure was to pour the molten steel 
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into water, and to calculate the efficiency from the 
relation of the calories of heat liberated to the 
kw.-hrs. 

The theoretical figures for the melting of structural 
steel and raising it to a temperature of 1,600 deg. C. 
(2,912 deg. F.) were stated to lie between 350 and 375 
kw.-hrs. The mean of these figures, namely. 362.5 ~ 
446, yields an efficiency of 81 per cent., which may be 
taken as the best attainable for the Booth-Hall furnace 
when working under the most favourable conditions. 

As regards electrode consumption, this is stated to be 
low, due to the fact that a minimum number of elec- 
trodes are used for a balanced polyphase load. The 
electrode jaws are constructed so that the electrodes 
can be gripped or released by turning a hand-wheel or 
lever at the working side of the furnace, and are made 
up in segments, so as to adjust themselves to the sec- 
tion of the electrode form. The electrodes of the 
furnace shown in Fig. 1—which is a 30-cwt. furnace 
installed at the foundry of the Monroe Steel Castings 
Company at Monroe, Michigan—are of Acheson 
graphite, and are seen to be of small diameter, nof 
water-cooled and not protected from surface erosion 
where they enter the furnace crown. 

This use of the electric furnace in steel foundries is 
extending in the U.S.A., and in many cases: these 
foundries are provided with current by the Central 
Electric Supply Company. At the Boston meeting of 
the American Electrochemical Company. held this year, 
a valuable Paper upon the “ Electric-Arc Melting 
Furnace and the Central-Station Electric Company,” 
was contributed by Mr. A. G. Smith, who showed the 
results of tests upon ire furnaces with an “ Easter- 
line ’’ graphic recording meter. Many of these records 
showed great surges in the current demands of the 
furnace, which no doubt caused serious disturbances in 
the Company’s distributing system: but it was stated 
that with care in the operation of the furnaces the 
surges could be practically eliminated. 

In the discussion of Mr. Smith’s Paper, one speaker 
stated that surges could be eliminated by introducing 
automatic reactors into the circuit, and Mr. Noyes 
gave details of the system adopted by the Detroit 
Edison Company for the supply of power to various 
electric foundries. In this case small sub-stations are 
located at or neat the foundries, and these are fed by 
23,000-volt (?) feeders, quite independent from the 
lighting circuits. 

The Girod Furnace. 

The general features of the Girod Type of 
furnace shown in Fig. 2 are now well known, 
for this furnace was one of the earliest elec- 
tric-arc steel-refining furnaces that achieved suc- 
cess, and it is only necessary to describe here the 
changes that have been introduced, as the results of 
experience, into its design and method of operation. 
These changes relate chiefly to the shape of the furnace 
body, to the arrangement and grouping of the elec- 
trodes, and also to the grouping of the conductors and 
cables in order to minimise electrical losses. 

The earliest furnaces were round in form; later, a 
rectangular shape was tried, and now the circular form 
has been returned to. Fig. 2 shows the one-ton type, 
with one vertical electrode, as used for melting steel 
and special alloys for castings in the U.S.A. A de- 
tailed description of the design and working of the 
10-ton Girod furnace installed during the war at the 
works of the Bethlehem Steel Company is contained in 
a Paper read by Mr. C. A. Buck before the 31st meet- 
ing of the American Electrochemical Society, in 
Detroit, and this Paper has been drawn upon for the 
following data. 

The furnace shell is cylindrical in form, is con- 
structed of 3-in. steel plate, and is 15 ft. in diameter 
x 5 ft. in depth, with laminated outside plates 3-in. 
in thickness. It is equipped with one heavily-weighted 
and counter-balanced charging door, sliding in a water- 
cooled frame, and with a pouring spout located directly 
opposite to this door. 

The furnace rests on heavy cast-iron rockers which 
run on rollers, supported by rocker-frames anchored to 
a concrete foundation. The tilting of the furnace is 
accomplished by means of a worm drive, operated by a 
15-h.p. motor. The furnace can be tilted toward the 
charging side, to discharge the slag through a notch 
in the charging door, or toward the pouring side to 
pour the molten metal into a 12$-ton ladle, located in 
the pit in front of the furnace. The bottom of the 
furnace, 20 in. in thickness, is made of double-burned 
dolomite, well rammed in with tar. The metal bath is 
approximately 16 in. in thickness. 

Fourteen soft-steel pole-pieces, approximately 3}in. 
in diameter, are connected electrically to the bottom of 
the furnace shell, the lower ends being water-cooled. 
The roof construction, which is arched, consists of 
9-in. silica brick, insulated from the magnesite brick 
of the hearth walls by means of asbestos plates, with 
provision for reception of three 17-in. amorphous carbon 
electrodes. The electrode coolers in the roof are made 
of copper and are water-cooled. 

The electrodes are raised and lowered by means of a 
revolving screw-spindle, centred in the structural 
column, which is driven by a 5-h.p. motor mounted at 
the foot of the column. If necessary it can be 
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operated by means of a hand-wheel. The total weight 
of one electrode-carrying column is approximately 
2,600 Ibs., the weight of the electrode being about 
1,000 Ibs. 

The motors employed for this work are of the re- 
versible, inter-pole type, using direct current at 230 
volts, equipped with automatic speed regulation. The 
total weight of the furnace is approximately 90 gross 
tons (2,240 lbs.), of which about 35 tons represent 
the linings. 

About 1,500 kw. of 3-phase alternating current, 25 
cycles, 65 to 80 volts, is furnished to the furnace, each 
electrode receiving one phase of a 3-phase current, and 
the conducting hearth of the steel acting as the neutral 
point. Special care has to be taken to prevent the 
formation of induced currents in the shell and the roof- 
frame, and to prevent sparking from the bus-bars at 
the lower end of the electrode-carrying column, to the 
column in electrical contact with the shell. Of the 
700 kw. leaving the three transformers, about 620 kw. 
actually reach the electrode-holder, the balance being 
lost in the form of heat through water-cooling, etc. 
The consumption of cooling water at the furnace is 
about 20 gallons per minute. 

As regards the applications and methods of operating 
this 10-ton Girod Seomuen, the author of the Paper 
referred to states that the following steels have been 
made at the Bethlehem Works: 1.5, 2.5, 3.5 per cent. 
nickel ; nickel-chrome, with 0.50 chromium ; chromium- 
vanadium ; and simple carbon steels, ranging from 0.08 
to 1.50 per cent. carbon. The materials used for steel- 
making are as follows: Scrap rails, high-phosphorus 
turnings, billet crop-ends, drop-forge trimmings, etc., 
which mixture should average 0.040 sulphur. 

The operation of the furnace is very similar to that 
of the basic open-hearth furnace. Following the tap- 
ping of a heat, turnings are charged and levelled down. 
Any necessary repairs along the slag line are made with 
dolomite ; billets or other heavy scrap are next charged, 
followed by turnings until the entire 21,000-lb. charge 
is in the furnace. ye is then added, current turned 
on, and melting is begun. Much of the phosphorus is 
removed through combustion, carbon is reduced by 
oxidation, and some of the sulphur is removed. The 
length of time required for the oxidation is dependent 
upon the carbon and phosphorus content of the charge. 

The oxidising slag is followed by the addition of a 
recarboniser, and then a deoxidising slag of 
powdered petroleum-coke, silica sand, lime and fluor- 
spar, with varying amounts of ferro-silicon and ferro- 
manganese. No figures for power consumption are 
given, which is a serious omission in such a Paper. 
The yield from cold charge to finished ingots is stated 
to be 92 per cent. 

In the discussion upon this Paper the author ex- 
plained that the insulation of the column over the shell 
was effected by the aid of mica, which was also em- 
ployed in the roof and shell to prevent short-circuiting, 
in case the roof became sufficiently hot to act as a con- 
ductor. The furnace shape, he also stated, had been 
changed back to the circular form because this was 
more efficient thermally, and it enabled the metal to 
be heated with three electrodes in place of four. 








ETCHED BRINELL TEST BALLS.—In applying 
the Brinell hardness test some difficulty is often experi- 
enced through the indistinctness of the impression to 
be measured. A modification of the usual method has 
been tried in America, suggested with the idea of obvi- 
ating this difficulty. Briefly, this method of testing 
consists in etching the steel ball with which the impres- 
sion is made for a minute or so in a weak (2 per cent.) 
alcoholic-nitric acid solution, after which the test is 
performed as usual. If the specimen, the hardness of 
which is to be determined, is in a polished state, the 
impressions with the etched balls are very distinct, 
while those with an unetched ball are almost invisible 
when viewed at certain angles. If the specimen to be 
tested is not polished, however, preliminary etching of 
the ball does not appear to be of much advantage. 

ANNEALING MALLEABLE IRON.—In a_ Paper 
contributed by H. E. Diller before the recent Columbus 
meeting of the American Foundrymen’s Association, 
the author referred to experiments carried out jin the 
research laboratories of the General Electric Company 
to determine the various factors influencing the funda- 
mental phenomena of annealing. In the anneal two 
actions take place. (1) The carbon changes from the 
combined to the free state and remains in the iron 
as temper carbon. (2) The carbon changes from the 
combined state and comes out of the iron. These 
actions take place in varying degrees. When only a 
small portion of carbon is removed a_ black-heart 
malleable results, while its almost entire removal gives 
a white-heart malleable. In these experiments the 
samples were annealed in an Arsen vacuum furnace 
and a silver tube heated electrically from its exterior. 
The results indicated that with correct composition 
the only thing necessary for annealing is heat. They 
also led the author to the conclusion that malleable 
iron could be annealed in a tunnel furnace in 48 hours 
or less. The paper described a tunnel furnace of the 
continuous car type. 

3A 
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General Core-Making.” 


By S. Corden. 





During the last few years core-making has made 
rapid strides not only in the production of intri- 
cate castings, but also in overcoming many of the 
difficulties with which moulders had to contend, 
chiefly with regard to the making of drawbacks. 
Very few patterns are made to-day where the use 
of a drawback is necessary, as a rule the part 
being printed and a core-box made to suit. This 
makes it much easier for the moulder. In some 
large shops complete castings are made almost 
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entirely with cores with the exception of a print 
in the bottom and a loam plate for the top. Some 
of these castings weigh as much as 10 to 15 tons, 
and are made chiefly in connection with turbine 
work. Patterns with deep or difficult cores, how- 
ever, may be simplified by making cores out of the 
patterns. This much facilitates the work and 
eliminates the risk of the mould scabbing; this 
often oceurs when the mould is made in green 
sand. 

It is necessary to deal first with sand mixtures 
and methods of blacking. There are many mix- 
tures of sand used in core-making, such as sand 
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mixed with spermolin, linseed oil, Binderit, 
Glutrin, treacle, and  core-gum. It is not 
intended to consider all these individually in 
detail, and the remarks are confined to Glutrin, 
Binderit, and core-gum. The manufacturers of 
Glutrin and Binderit point out that it is necessary 
to use new sand with these binders, as the binder 
will provide all that is necessary in making a sound 
core and a sound casting. 

The author’s experience indicates that under 
certain conditions these claims cannot be alto- 
gether substantiated. In one instance Glutrin 
was used and the class of work was chiefly 
in connection with machine tools. The sand was 
used first in the proportions of 10 black to 1 red 
sand and dried manure, but this did not prove suc- 





* Paper read before the Coventry Branch of the Institution of 
British Foundrymen, October, 1920. 


cessful, so a mixture of 7 black to 1 red sand and 
dried manure was tried. This did not give much 
improvement and scabs were still prevalent, some 
being as large as one’s hand. The sand was not 
ground but was mixed in the ordinary way, the 
Glutrin being added to the water and mixed with 
the sand. Trouble was experienced not only from 
scabs, but also with cracked cores, some cracking 
during drying from } in. to } in. down the middle ; 
one could put in as many wires as one liked with- 
out success, owing to the sand not being ground, 
and also to using the sand in a wet state. If the 
sand was used dry, it would when stoved crumble 
away like dust; therefore it had to be used wet so 
as to get a hard surface. With light castings fairly 
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good results were obtained, but with castings over 
1 ewt. very bad results were experienced. The 
reason for the scabbing was that when the metal 
passed over the core, it burned out the Glutrin, 
leaving the core, as one would describe it in the 
foundry, rotten—having no resisting power to 
prevent the metal from scabbing. With reference 
to the Binderit, this was used for trench bombs 
weighing about 30 lbs., also linings for cylinders, 
This mixture was 6 burnt sand with 2 red sand, 
with also a little sharp sand. With this mixture 
from 20 per cent. to 30 per cent. of scabbed cores 
and occasionally more, were experienced, and it 
was found extremely difficult to overcome. 
Needless to say, the blame was put on the core 
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makers, and the argument was, “If you can get 
some right, why not all?’’ The author has seen 
one core-maker ram up his cores solid without vent 
or ashes and get better results than when he put in 
vents and ashes. This would seem impossible, but 
it can easily be proved. To the author’s mind the 
reason for scabbing was the same as with Glutrin, 
but in this case the scabs were different in appear- 
ance, being seams or dummy scabs. This, no 
doubt, was due to the core being round; when the 
metal passed over the core, it contracted and frac- 
tured both core and metal, getting at the back 
of the blacking, and ripped it off. With the 
liners (shown in Figs. 1 and 2) the results were 
different. 

The sand and method of blacking recommended 
by the author is not new, and it has been used in 
foundries for some considerable time and js still 
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used. For general work it cannot be beaten 
for cheapness and good results. It is suitable for 
cores which are difficult to get out of the box 
when the pattern-maker has put the taper the 
wrong way; also for making cores out of a rough 
casting. You can rap as much as you like without 
the core breaking up when withdrawn, which is 
often the result if ground sand is not used. The 
sand recommended for all classes of work up to 
6 ewt. should consist of 4 parts black, 1 part red, 
14 parts manure, not dried, as this is not neces- 
sary, and all the mixture is ground together. It 
cannot be definitely stated how long it should be 
ground, as mills vary, but the sand needs to be 
tough, For castings over 6 cwt., use a mixture of 3 
black, 1 red, and 14 manure ground as before. 
Where it is necessary to draw the air off the core 
quickly, use a mixture of 2 black, 1 red, 15 manure. 
As to the blacking, for all cores over 10 lbs. 10 
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blacking is mixed with 1 of core-gum. For cores 
under 10 lbs. core-gum is not required. With these 
sands, using blacking, very little trouble is encoun- 
tered: scabbing hardly ever occurs, and very few 
cores cause blowing; when on occasion blows occur, 
it is very easy to stop them. The blows are caused 
chiefly by the cores being rammed too hard, especi- 
ally where the metal has to lie on the core. 

A little trouble has arisen with light castings, 
and one of these, an exhaust pipe, will be described. 
Hundreds of them were made before they began 
to blow. The moulders put it down to the gum- 
blacking, so they were then blacked with ordinary 
blacking, but still obtained the same results. The 
cores were made under close supervision, and 
when they had been jointed, the core-maker 
rammed a thin rammer between the wires in 
the core; when this was stopped there was no 
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more trouble with blowing, and many _ hun- 
dreds have been made since. There is no 
need to ram too hard, as that is_ only 
asking for trouble. Some foundry foremen seem to 
think the more the core sand is got like facing 
sand the better; however, experience has proved 
that this is altogether wrong. It is necessary 
to have the sand tough so as to Withstand the 
heat of the metal, because the action of the metal 
on the core is far more dangerous than it is on 
the mould. The metal has a tendency to cling 
to the core when being cast, which is the reverse 
of its action with regard to the mould. Obviously 
what suits the moulder does not suit the core- 
maker. 

There is often a great deal of time wasted in 
patching up cores which have to be rolled over, 
through corners breaking off, ete., but little 
trouble is experienced with this sand. For bolt 
or tee boxes a little gum is usually added to the 
sand, in addition to the gum in the blacking, 
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and sprig holes are only put in the core, as 
no vents are required to pass off the air. 
If too many holes are put in, the core is 
made weaker; besides, there is greater risk of 
hitting the wire, with the consequence of breaking 
the core before the moulder gets it. There is a 
great deal of trouble in foundries owing to pipe 
cores blowing, where the core is made in halves 
and jointed. Some moulders rub the top off before 
putting it in the mould, but this is not necessary 
if the core has been made properly. The difficulty 
is that the core-maker, when he begins the job, 
puts the sand in the box and rams it before put- 
ting the grid in, and then rams round the grid. 
This, owing to the sweep of the box, is bound to 
make the top of the core still harder. He then 
replaces the sand with ashes, and very often gives 
it another ram before venting. In jointing it, he 
makes it still harder, and one cannot wonder at a 
moulder taking the top off the core if it is made 
like this. The method recommended is :—After 
tucking in the sand, the grid is placed in position, 
and sand is rammed around. Then the mould is 
cleared for the insertion of ashes, and a light ram 
is given. Venting and jointing complete the 
operation. 

A recent experience indicates that air will come 
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off this tough sand. In a cylindrical core, shown 
in Fig. 3, about 14 in. across, 3 in. thick, with 
four 1-in. prints, 2}-in. long; there was 1} in. of 
metal all over with the exception of the four 
prints. All the air had to pass off the prints, and 
two were made off this job without a sign of a 
blow. The modus operandi may prove interesting. 
The casting had tobe machined all over, so chap- 
lets were not required. The box was made in one 
piece without loose pieces; the prints were simply 
turned out and were a little rough, so that it was 
impossible to ram the core up in the usual way. If 
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this was done, on rapping the core, all the prints 
would become loose. Four §-in. tubes 3} in. long 
were rammed into the prints with strong gum- 
sand, and rapped so that they could be taken out 
and replaced. A ring was made to fit on the top 
of the tubes and hooks were placed on this, so 
that they would come through the tubes; a piece 
of wax was placed on top of the tubes to keep 
out ashes; covering with ashes and finishing off 
completes the operation. The core when dry was 
ready for the moulders. 

The next core dealt with was a barrel or 
spiral core used for annealing ball bearings. The 
casting weighed 15 tons, but the point which needs 
emphasising is the mixture of the metal, which 
was composed of hematite and mild steel with a 
high percentage of manganese. Obviously there is 
nothing worse than steel and manganese for scab- 
bing a core. Eight of these were made without a 
scab or blow, the metal in one case being run on 
the core. Fig. 4 shows the shape of the core; it is 
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made in two halves, bolted together at the ends 
and bound in the middle with wire to stop spring. 
ing. There are just a few ashes down the centre 
between the grids. It was said that cast-iron 
grids could not be made ‘to suit the sweep of the 
box, originally wrought irons were used, but diffi- 
culties when sawing off were encountered owing 
to the spring. Cast iron has since been success- 
fully employed. An example of this is shown in 
Fig. 5. 

In connection with oil-engine cylinder-jackets 
at first only l-in. prints were allowed for venting 
and fastening in the mould or to the body of the 
cores. Obviously it had to be altered to 2}-in. 
The jackets were made first and dried, the body 
core was rammed up, half the box was taken off 
and half the jacket was gummed to the body, a 
1 in. ridge was cut round the back to meet the wax 
vents, Then, a frame having been placed in posi- 
tion the following operations were carried out: 
Filling with sand and rolling over, taking the 
other half off, gumming the other jacket on the 
body, and cutting ridge as before. A piece of 
binding wire was then tied round the core, and a 
piece of wax vent was placed round the ridge, so 
as to come through the body of the core. All the 
air was brought off at one place, and this saved the 
moulder making provision to bring it off at three 
places; also it was easier to core up, as three cores 
were put in at once, 

The next core, a drum made in loam, has no 
special features in making, but the cheap and 
simple tackle is undoubtedly a feature. No block 
or spindle being available, a round piece of wood, 
the size of the print, with two battens fastened, 
to stop warping, was procured, then a piece of 
wood 2 ft. 3 in, turned at the top to form a 
spindle, which was fastened to the bottom. An old 
core-box the same size as the spindle was cut out 
at one end to let in a piece of board and was 
strickled together as illustrated in Fig. 6. The 
method consisted of making a wrought-iron grid, 
built up with loam cake. When half-way through, 
wire was tied round the wrought irons to stop 
sagging, and ashes were filled in and the core was 
built up to the top. It was then left to stiffen, 
finished off, and dried. 

The back core, in Fig. 7, had only 1}-in. print 
allowed, which was not sufficient to carry the 
weight of the core, whilst chaplets were not advis- 
able. By casting two bolts in one grid so that 
they would come through the other grid, and eut- 
ting out the inside of the back core, it was possible 
to bolt the two cores together, fill wp with ashes, 
and stop the back up with sand. The other core- 
box was so constructed that one half had to be 
rammed up first and a joint made, then the other 
half. The two halves are removed from the two 
ends and jointed together. This method is applic- 
able to brake pulleys. 

An aluminium pipe core, illustrated in Fig. 8, 
was next considered. The method advocated is as 
follows:—Half the casting, which had been cut 
,into two portions, was bedded to make a joint. 
The second half-casting was then placed in posi- 
tion and rammed up. The mould was turned over, 
sufficient sand cut out of the middle pipe to form 
a core print, and a wire was introduced to ex- 
tend out the prints. The core was then made by 
bedding-on the top half-casting and ramming up. 
Then the half-casting was taken off, core was lifted 
out, the runners were cut, and after withdrawing 
the bottom half-casting the mould was finished. 
When the core was dry it was placed in the 
prints and the top covering put on, and the cast- 
ing was poured. Almost any casting can be made 
in this way, and if only one or two castings are 
needed it saves expense in pattern-making. 

For the making of a bend pipe with a bracket 
attached, the following method is advocated :— 
Two pistons are placed in the ends of the moulds 
to form core prints and a piece of wood is cut to 
form the third. The joint is then made, and the 
mould rammed up. Rapping the casting, drying, 
ramming up to the top, dealing with the dry half- 
box, again rapping and drying, removing the core, 
filling the part of the mould destined to be the 
finished casting with loam, making the core, re- 
moving it and the loam, finishing off and replacing 
the core is the sequence of operations. 

To simplify the making of a loam core spun on 
a barrel, grids as illustrated in Fig. 9 have been 
used. 
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The set of grids illustrated in Fig. 10 was made 
for a headstock casting weighing about 3 tons, 

As the simple curved grid illustrated in Fig. 11 
is difficult to make in cast iron, probably the best 
method is to lash pieces of wrought iron between 
the grids, and then to bend to the shape of the 
box, and to tie pieces of wrought iron to stop 
springing. 

Discussion. 

Mr. A. Hartey said that Mr. Corden had rather 
gone out of his (the speaker’s) depth, and he would 
content himself by congratulating the author on 
his initial appearance before the Branch and in 
expressing the hope that he would figure on their 
syllabus next year. Such lectures would be 
extremely helpful to practical men. 

Mr. G. E. Roperts said he was keenly interested 
in labour-saving devices and would be very glad 
if Mr. Corden could help him by recommending a 
good core mixture whereby the process of fettling 
was made easier. 

Mr. E. Wurrwortn remarked that he had not 
much to do with cores, but there were one or two 
problems in connection with core-making which 
interested him, such as the question of mixing loam. 
manure and sand, the amount of moisture likely 
to be absorbed from the atmosphere, and the con- 
sequent variation compared with dry atmosphere, 
also whether the cores would be liable to break off 
or powder when dry. He would like to know 
whether, if the face of the core had been rubbed, 
the natural face of the metal would suffer. 

AnortHeR Memprr. referring to the President's 
inaugural address on ‘‘ Wasters,’’ related how, 
when quite a lad working in a shop where axle 
boxes were being turned out and where a great 
deal of trouble had been found with wasters, he 
had tried to get to the bottom of the difficulty. 
Core-makers, if they were to be successful, must 
take great interest in their work, and he felt sure 
they would do this if the foundry foreman took 
an interest in his men. He referred to another 
experience when, after receiving the commendation 
of his foundry manager for using initiative, he had 
been hauled over the coals by the foreman and got 
suspended. If foundry foremen and managers 
took more interest in the men who tried, they 
would find many more men like Mr. Corden. 

Mr. A. Hartey further remarked that with 
regard to patent binders, his experience had been 
similar to that of the author. He had tried at 
least half-a-dozen, but had never succeeded in 
getting good results. In his opinion patent 
binders, which were so much more expensive, were 
less satisfactory. 

Mr. Stertanp agreed with Mr. Harley with 
regard to patent binders. He remembered one 
firm sending some for ordinary round-cores made 
on a sausage machine for use with nothing but 
sea-sand, but after 6-in. they had collapsed. He 
could never find out how great lengths were got 
out of the machine. He had also tried about 
half-a-dozen difficult mixtures of core sand with- 
out achieving satisfactory results. Personally, 
he preferred treacle as a binder, and did not think 
it was necessary to mill the sand. 

Mr. Harrow asked the author whether he had 
faith in treating the dried cores with oil to pre- 
vent seabbing; if so, which oil was the best for 
that purpose? 

Mr. Dicken, referring to the question of scab- 
bing, said that a core covld be made to resist any 
temperature. A hard skin caused by pummelling 
or ramming hard would cause a scab, but if the air 
could get away they would find that scabbing 
would not take place. 

Mr. Bates inquired whether treacle was an 
essential. Personally, he found that when using 
it a very hard surface was sometimes creatéd, 
thus causing the casting to crack. Apart from 
that, however, he did not think he had anything 
to complain of. 

Tue CHarrman thought that it was fairly 
obvious that no good patternmaker was present, 
or anyone who would take up the cudgels on their 
behalf. In one case the author referred to the 
patternmaker putting the taper the wrong way. 
That statement had not been opposed. Mr. 
Corden had referred to some remarks of his in 
his presidential address on ‘‘ Wasters ’’ which he 
was afraid Mr. Corden had rather misinterpreted. 
He did not state that running a casting on the 
core would cause scabbing, but that running 


directly on to the core was liable to cause it. His 
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firm made numerous pistons every day, and, while 
they did not scab, there was always that liability. 
The author had spoken of grinding core-sand for 
certain jobs. Personally, he thought it was neces- 
sary for core-sand to be ground, and the work 
was usually left in the hands of the labourer. 
The writer of the paper, also, apparently did not 
wish the fettler to have an easy life. It was 
always a difficult job to prevent the fettler from 
complaining of the coremaker and the coremaker 
from complaining of the fettler, and in some 
cases, he thought, the fettler had cause for com- 
plaint. He agreed with Mr. Corden on the ques- 
tion of blacking. Trouble was often caused by 
loose blacking washing in front of the metal and 
resulting in an unpleasant-looking casting. Gum- 
blacking, he thought, was the only kind of black- 
ing that should be used, but he would like to know 
whether Mr. Corden advocated gum-blacking only, 
or whether he considered other kinds as good. So 
far as patent binders were concerned, he had 
tried every one on the market without success. 
He was still using for cores a class of sand which 
they were using many years before patent binders 
were invented. 

Mr. Corpen, replying on the discussion, said 
that with regard to Mr. Roberts’ question he was 
afraid he could not advocate any weak sand at all. 
He was accustomed to mill half the sand in the 
ordinary way. If they used weak sands they 
always ran the risk of scabbing. With reference 
to Mr. Whitworth’s remarks, he had had such 
cores lying about for as long as three or four 
weeks without being affected. He did not advo- 
cate the core being rubbed. Where there was 
metal on the core it was always the best policy to 
black the core over again, otherwise it might scab 
it. As to which was the best oil, he would cer- 
tainly use linseed oil in preference to treacle 
With regard to grinding the sand, he had always 
adopted that practice. Only the previous week he 
had made castings using this method without 
having a scab. If the air could not get away it 
would blow, but they would not see any scab. 
He had never had a scab when using ordinary 
core-gum in the blacking. 

Mr. S. Grover, in proposing a vote of thanks 
to the author, said that his experience in foundry 
practice was at present very limited. Neverthe- 
less, he had been particularly interested in Mr. 
Corden’s paper, and would be pleased to hear more 
such papers from practical men. While the more 
technical papers were very interesting, there were 
a great many things in the foundry which prac- 
tical men, and practical men only, could tell them. 

ANoTHER MEMBER, in seconding the motion, said 
he wished Mr. Corden had touched on the ques- 
tion of aluminium casting, having, during the 
past eleven years, had a lot to do with that metal. 
Perhaps Mr, Corden would deal with that question 
at some future date. 

The motion being carried, the author briefly 
responded, suggesting that a paper on aluminium 
might possibly be given by somebody else. 





Chrome Steel and its Uses. 





Since 1914 the demand for chrome steel has gradu- 
ally increased in the United States, and as its advan- 
tages are becoming better known the manufacturers of 
simple chromium steels made in the electric furnace 
have not been able to cope with the greatly increased 
demands. 

In one of the largest foundries in the West a one- 
ton electric furnace was installed twelve months ago: 
this furnace was operated during the first three months 
on an average of four eight-hour shifts a week. The 
owners then started exverimental work on making 
chrome steel castings, with the result that the furnace 
is now being operated at full capacity night and day. 
and it has now been found necessary to install a 5-ton 
furnace to cope with the greatly increased demands. 

In this foundry the practice is to add sufficient high 
carbon (8 per cent.) ferro chromium to the electri¢ 
furnace about 20 minutes before pouring thee mo'ten 
steel into the ladle. The ferro-chromium was at one 
time added direct to the ladle, but this method was 
not found satisfactory, as it did not give the ferro 
sufficient time to dissolve. 

It has been feund that the addition of the ferro- 
chromium keeps the metal in the ladle hotter for a 
longer period so that it pours easier and the loss from 
“bad ”’ castings decreased at least 75 per cent. The 
saving in castings alone more than repaid for the ferro- 
chromium added to the castings. 


One of the largest Railroad Corporations now specify 
from 0,30 to 0.50 per cent. chromium in all of their 
grey cast-iron steam cylinders, as it was found that 
the chromium added made them closer grained and 
less liable to leaks and cracks, and much firmer and 
stronger than the straight grey iron formerly used. 
Tests show that when using about 0.50 per cent. 
chromium in grey iron cylinders a test bar } in. by 
12 in. supports on transverse test, 650 lbs., or an 
increase in strength over iron of 20 per cent. The 
Brinell test on these chrome iron cylinders show 175 to 
180 as against 120 on straight iron. When the hard- 
ness exceeds 200 it is usually considered too hard for 
machining under ordinary conditions. 

The grey iron cylinders of one of America’s leading 
motor-cars contains from 0.40 to 0.60 per cent. 
chromium. The steel used in the transmissions, axles 
and shearing arms contains from 0.60 per cent. 
chromium and 1.50 per cent. nickel to ‘1.50 per cent. 
chromium and 3.50 per cent. nickel. These steels are 
now preferred to the chrome vanadium steels formerly 
used, and give greater satisfaction. 

The effect of a chromium content up to a maximum 
of 2.50 per cent. in steel is to increase the hardness 
moderately when the steel is in the natural state. 
When steel contaming about 2 per cent. chromium and 
from 1.0 to 2.0 per cent. carbon, are together in 
“hardened ’? or quenched state, it combines intense 
hardness with high elastic limit, so that it is neither 
deformed nor cracked by extremely violent shocks. 

Chromium, when added to castings, makes them 
closer grained and is much firmer and stronger than 
grev iron. The chromium contents should range from 
0.30 per cent. to 0.60 per cent. 

For many years chrome steel stamp shoes and dies 
have been much used in the metal mining industry, 
and are in great demand. ‘These shoes and dies con- 
tain from 0.8 to 0.9 per cent. carbon with 0.1 to 0.5 
per cent. chromium. They are preferably annealed to 
destroy ingotism and to impart some toughness to the 
metal, which increases their durability to an important 
degree. 

Hardened chrome-steel rolls having 0.9 carbon and 
2.0 per cent. chromium are much used in certain ore- 
crushing machinery. 

Inside liner plates for the latest types of ball or 
tube mills for crushing and fine grinding of ores and 
materials are now being made to the following specifi- 
cations :—-1.5 te 1.75 per cent. carbon, 1.5 to 2.0 per 
cent. chromium, 0.65 to 0.80 per cent. manganese, and 
silicon 0.50 per cent. 

Chrome-steel crushed jaw-plates are now being used 
entirely in a large ferro-alloy plant for crushing the 
ferro-alloys to be used in making high-speed tool steels. 
Manganese jaw-plates were formerly used, but the 
chrome-steel plates have proved more satisfactory and 
give at icast double the life of the manganese plates. 
The cost of the manganese plates was also greater in 
the first cost. 

The average analyses of the manganese plates were 
as follows :—Carbon, 1.0 per cent.; manganese, 12.0 
per cent.; chromium, 0.75 per cent. ; silicon, 0.28 per 
cent. ; Brinell hardness, 196; tensile strength, 107,800 
Ibs. per sq. in. 

Chrome Steel Plates: Carbon, 1.13 per cent. ; chro 
mium, 2.12 per cent.; manganese, 1.0 per cent. ; 
silicon, 0.52 per cent.; Brinell hardness, 387; tensile 
strength, 212,85C Ibs. per sq. in. 

Chrome steel files contain from 1.2 per cent. to 1.5 
per cent. carbon, and about 0.5 per cent. chromium. 

It is usual to anneal the chromium steel castings, as 
annealing makes finer the grain of the casting and im- 
proves its physical properties. 





Institution of British Foundrymen. 


Forthcoming Meetings. 

Birmingham.—* Five Years’ Experiments in Malle- 
able Iron,” by F. H. MHurren, A.1.C., on 
January 8. 

Annual Dinner, January 22. 

Coventry.—* Practical Foundry Science,’ by G. Wil- 
liams, January 12. 

Kast Midlands.—* Lifting Materials as applied to the 
Foundry,” by R. Spriggs, at Loughborough, on 
January 22. 

Lancashire.—Annual Dinner, Manchester, on January 8. 

London.—* General Manufacture of Steel Castings.” 
by D. D. MeGuffie, on January 13. 

Newcastle.—Annual Dinner on January 29. 

Scottish.—* The Microscope : Its Use and Application 
in the Foundry,”’ by J. W. Donaldson, B.Se., at 
Glasgow, on January 15. 

“Moulding Sands and Facings,’’ by David 
McQueen, on January 22, at Falkirk. 

Shefheld.—“ 60-40 Brass: Its Properties and Work- 
ing,” by Prof. C. H. Desch, D.Se., on January 28. 
(Joint meeting with the Sheffield Sooiety of Engi- 
neers and Metallurgists and the Institute of 
Metals.) 
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Aluminium and Its Alloys.—I. 





By W. Rosenhain, D.Sc., F.R.S.* 





Particular interest has attached to aluminium ever 
since it was first produced on a commercial scale, 
mainly on account of its lightness. As a basis for the 
production of light alloys combining considerable 
strength with low specific gravity, aluminium is 
practically the only metal available. At the present 
time the only practical alternative is the metal mag- 
nesium and its alloys, but these possess very consider- 
able disadvantages, arising mainly from the fact that 
magnesium and its alloys are very easily corrodible. 
Another metal which may possibly come to be a serious 
rival to aluminium for the production of light 
materials of engineering is beryllium, otherwise known 
as glucinum. Of this, however, very little is yet 
known, and it is not yet available commercially. 

Aluminium is of very widespread occurrence in 
nature. Many rocks and all ordinary clays contain 
a considerable proportion of aluminium. These 
materials, however, which are of the nature of impure 
silicate of aluminium, are not at the present time avail- 
able for the production of the metal. The reason is 
that they do not readily lend themselves to economical 
treatment for the production of metal. The only 
sources of aluminium which are extensively used at 
the present time are the deposits of bauxite, which 
occur in various parts of the world. This mineral con- 
sists largely of oxide of aluminium (Al, 0,), which is 
contaminated with varying proportions of iron and 
silica. One of the main difficulties in the metallurgy 
of aluminium, however. arises from the fact that the 
metal once produced cannot be readily refined. Con- 
sequently, any impurities which are present in the ore 
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in such a form that they become incorporated in the 
metal cannot subsequently be removed economically. 
For the production of pure aluminium, therefore, it is 
necessary to utilise pure material, and this applies 
equally to the ore and to other materials which come 
into contact with the metal during manufacture. 

The first step in the production of aluminium, there- 
fore, consists in the purification of natural bauxite by 
chemical methods. This is an expensive and elaborate 
process. One method consists in the extraction of 
alumina from the bauxite by means of soda solution 
forming a solution of sodium aluminate. From this 
solution alumina (Al, O,) is deposited and soda is 
regenerated. More recently a process, for which very 
great economy is claimed, has been put forward. In 
this a mixture of bauxite with carbon ig heated in 
contact with an atmosphere of nitrogen to a tempera- 
ture of from 1,600 deg. C. to 1,800 deg. C. As a 
result, of this treatment. aluminium nitride is formed. 
Subsequent treatment of this nitride with soda yields 
ammonia and sodium aluminate. The ammonia thus 
produced is, of course, a valuable by-product, and it 
is said that alumina produced in this way costs little 
more than half that obtained by means of the older 
Bayer process. 

Any steps which can be taken to secure a reduction 
in the price of aluminium are of vital importance to 
the industry of that metal and its alloys. The use 
of aluminium alloys as materials of engineering has 
become firmly established in certain directions during 
the war. If, however, it is hoped that their applica- 
tion may be extended to wider fields, it is essential 
that the cost of these materials should be very con- 
siderably reduced. Weight for weight, alloys are now 
obtainable which are far superior to steel, but, on the 
other hand, steelk—even the more expensive variety 
of alloy steels—are verv much cheaper than aluminium 
or its alloys. Owing to the relative lightness of 
aluminium, however, this metal and its derivatives 
could successfully compete with steel even if the price 
of aluminium were still three times that of steel per 
ton. Even such a ratio, however, would require a 
diminution of the price to rather less than one-third 


* Cantor Lecture. Royal Society of Arts. April, 1920. Ab” 
stracted from The Journal Royal Society of Arts. 


of the lowest price level reached ky aluminium before 
the war. It is obvious that such a development can- 
not be expected unless means are devised for utilising 
cheaper raw material and employing less expensive 
methods of treatment. 

The final product of the purification of bauxite, 
which serves as the raw material for the production 
of aluminium metal, is pure, or nearly pure, alumina 
(Al, O,). The reduction of this oxide to the metallic 
state cannot be commercially carried out by the action 
of carbon alone. Electrolytic methods are therefore 
employed, and it is not possible to apply these to solu- 
tion in water. The reason for both these difficulties 
lies in the very strong affinity which aluminium 
possesses for oxygen. Were it to be produced by 
electrolytic means in an aqueous solution, the metal 
would be instantly oxidised by action upon the water. 
The application of electrolytic processes has therefore 
to be carried out in fusion. Pure alumina, however, 
cannot be used for this purpose, because its melting 
point is far too high. The medium employed is there- 
fore a solution of alumina in molten cryolite. Natural 
cryolite is a mineral found in Greenland, with a com- 
position corresponding to the formula Al, F,.6 Na F. 
A very satisfactory artificial product which serves as 
a substitute has, however, been produced, and this 
corresponds in composition to the formula Al, F,.4 Na 
F. This material melts at a temperature near 1,000 
deg. C., and is capable of holding a considerable 
amount of alumina in solution. The addition of 5 per 
cent. of alumina lowers the melting point to 915 deg. 
C., and it is generally a fused mixture of this strength 





which is employed in the electrolytic reduction of 
aluminium. 

The electrolytic reduction is carried out in a special 
and very simple form of electric furnace. In this 
appliance the current serves both to produce the 
electrolytic deposition of metallic aluminium, and to 
maintain the bath of molten cryolite at. the proper 
temperature. The molten bath is formed in a carbon 
block,. in. which is incorporated .a metallic grid 
serving as electrode, to which one of the cables 
carrying the current is connected. The other 
pole is connected to the vertical carbon electrode, 
which hangs downwards into the molten bath. These 
furnaces work at a temperature of about 950 deg. C., 
with a voltage between 6.5 and 7.5, a large number 
being connected together in series. The yield of 
aluminium is of the order of 1 kilogramme for 25 kilo- 
watt hours. The operation of these furnaces, how- 
ever, involves certain special difficulties. In the first 
place, very great care must be taken in the manu- 
facture of the electrodes. Actually the amount of 
carbon consumed in the electrode is equal in weight, 
or nearly so, to the weight of aluminium produced. 
Any ash which is left after the consumption of the 
carbon of the electrodes necessarily enters the fused 
bath, and iron and silicon derived from the ash make 
their appearance as impurities in the metal. For the 
production of metal of a high degree of purity, there- 
fore, it is very important that the carbon used for 
the electrodes should be very pure. Anthracite coal. 
which is usually regarded as a very pure variety of 
carbon, is not sufficiently good for this purpose, and 
it is necessary to employ coke obtained from the dis- 
tillation of shale oils. For the production of very 
pure aluminium, it is further necessary for the work- 
men manipulating the furnace to exercise great care 
to avoid any risk of contaminating the metal by the 
use of iron tools, or by allowing any pieces of copper 
used in connecting up electrodes, ete., to fall into the 
bath. A further set of difficulties arises from the 
fact, that there is only a very small difference of 
density between the molten aluminium, which is 
formed in the furnace and normally lies at the bottom 
of the bath. and the molten cryolite bath itself. Un- 
less the working of the furnace is very carefully con- 
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trolled, it may occur that through variations of tem- 
perature the density of the metal for a time becomes 
less than that of the bath. In that case the molten 
metal rises to the surface, and the output is spoilt. 

When a sufficient quantity of molten aluminium has 
acoumulated in the bottom of one of these furnaces, 
the bath is tapped and the molten metal is allowed 
to run out, first into ladles and is then poured into 
blocks. In this condition a certain amount of material 
derived from the molten bath itself is liable to be 
included mechanically in the aluminium. It is there- 
fore necessary to subject the metal to a re-melting 
operation. After that process it is generally cast into 
the form of the well-known notched bars or ingots in 
which it comes upon the market. 

From the brief outline of the electrolytic manufac- 
ture of aluminium which has been given above, it will 
be seen that the economy of the whole process depends 
upon a cheap supply of electric power. It is there- 
fore not surprising to find that aluminium manufacture 
has only proved practicable where cheap electric 
current could be obtained from water-power. In 
Great Britain, aluminium manufacture is practically 
carried out in the works of the British Aluminium 
Company, at Kinloch Leven and at Foyers, both in 
Scotland, where water-power is available. It has 
been suggested that the use of water-power for in- 
dustrial purposes tends to spoil the natural beauty of 
mountain scenery. Indeed, a recent effort on the part 
of the British Aluminium Company to extend heir 
water-power considerably in the neighbourhood of 
Kinloch Leven was frustrated by the opposition of 
those who took the view indicated. Actually, how- 
ever, it is found that the damming up of certain 
valleys, although it produces some changes in the 
scenery, does not by any means reduce its beauty ; 
at any rate, it does so to a far smaller extent than 
would be the case by the erection of rows of smoking 
chimney stacks. 

Turning to the physical properties of aluminium 
these are remarkable and interesting. The first and 
most striking is the density, which is rather less than 
2.6; this we may compare with the value for steel 7.8 
The thermal properties of aluminium are also remark- 
able and interesting. The thermal conductivity has a 
value of 0.51, as compared with 0.11 for iron. Com- 
bined with this high thermal conductivity, aluminium 
also possesses a very high specific heat (0.21), as well 
as a high electrical conductivity, which is about 60 
per cent. of that of copper’ for equal volume, or 200 
per cent, for equal weight. 

The ‘chemical properties of aluminium are also 
remarkable, and of very great importance. In the 
first. place, it might almost be regarded as surprising 
that, metallic aluminium can exist at all in an atmo- 
sphere containing oxygen and charged with moisture. 
We have already noted that the metal possesses a 
strong affinity for oxygen, and this property is utilised 
metallurgically.. In the first place, there is the well- 
known Thermit process in which iron and other oxides 
are reduced by the action of aluminium powder with 
out the aid of external heat. 

In spite of this very strong affinity for oxygen, 
however, aluminium exists when exposed to ordinary 
air for a very long time without undergoing appre- 
ciable change. This anparent resistance to corrosion 
is due to the fact that the surface of the metal becomes 
coated with a transparent but protective film of oxide. 
The reality of the existence of this transparent sur- 
face film can be readilv demonstrated, as has recently 
been done by Dr. Seligmann, by heating a sheet of 
thin aluminium foil. As a result of such heating the 
aluminium foil becomes largely oxidised. In spite of 
this oxidation it retains its perfectly metallic 
appearance when viewed by reflected light. When, 
however,’ such a piece of oxidised foil is held up to 
the light, it is found to be very largely ‘transparent. 
Similar evidence can be obtained from’ aluminium 
powder. Such powder can, by prolonged heating in a 
moist atmosphere, undergo very considerable oxidation, 
involving an increase of weight of more than 25 per 
cent. But the powder thus oxidised does not appre- 
ciahly change in appearance. 

The protection of aluminium and its alloys from 
corrosion is a matter of very great importance. In 
ordinary dry air, such as is met with in the interior 
of houses, railway carriages, etc., aluminium and 
many of its alloys preserve an untarnished surface for 
a very long time. No doubt it is this property which 
has given the metal the reputation which it appears 
to enjoy in some quarters of being particularly im- 
corrodible. When, however, it is exposed to the action 
of water, and particularly of sea-water, very different 
results arise. Particularly if there 1s any friction, 
relatively rapid corrosion may set in, and this is liable 
to occur where the metal is exposed merely to spray 
and not actually immersed in the water. Protection 
can to a considerable extent be ensured by the use 
of protective organic coatings, such as varnish’-or 
bituminous paints. Care must, however, be exercised 
mm the choice of pigments employed for the coating 
of alnminium. It has been found that paints contain- 
ing. lead oxide are liable to be injurious, chemical 
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action taking place between the aluminium and the 
oxide ‘contained in’ the paint. Aluminium and its 
alloys can also be protected from corrosion to a con- 
siderable extent by electrolytic means. Aluminium 
placed in contact with steel, and exposed to water, 
is protected to a very large extent, but the corrosion - 
of the steel is correspondingly accelerated. This is 
a result which 1s surprising at first sight, in view of 
the relative position of aluminium and iron in the 
electro-chemical scale. It is due, however, to the fact 
that the aluminium rapidly becomes coated with oxide, 
and thereby polarised electro-chemically. 

Certain points of interest are presented by the micro- 
structure of aluminium. It should be mentioned in 
the first place that the preparation of polished surfaces 
of pure aluminium is very difficult, owing to the great 
softness of the metal and the ease with which it is 
scratched, and with which it flows under the polish- 
ing operation. The structure of annealed aluminium 
is shown in Fig. 1, and that of cold-rolled material 
in Fig. 2. The photographs show the structure 
of approximately pure metal. Since so-called pure 
aluminium is never entirely free from either iron 
or silicon, traces of these impurities are always 
to be found in the micro-structure. This is 
true even of the very purest varieties of aluminium 
ever produced, which probably attained a purity of 
99.7 per cent. During the war, and at the present 
time, the standard of purity has been very much 
reduced, and so-called pure aluminium may not contain 
more than 98 per cent., and at best rarely contains 
more than 99 per cent. of aluminium. The appearance 
of iron and silicon in aluminium is illustrated in Fig. 
3, under a magnification of 1,000 diameters. Silicon, 
when visible under the microscope, exists in the form 
of crystals of free silicon; iron, on the other hand, 
exists in the form of the compound FeAl,. These 
two bodies erystallise togetl.er in a peculiar manner, as 
indicated in the photograpl. With regard to silicon, 
it is interesting to notice that the whole of the silicon 
contained in the metal does not appear in the form 
of a separate micro-constituent. A certain amount 
may occur in the form of solid solution, and the 
amount found in this form will depend upon the 
thermal and mechanical treatment which the metal 
has undergone. 

We turn now to consider the mechanical properties 
of pure aluminium, and it will be seen at once that 
from this point of view the metal is very disappoint- 
ing. The tensile strength of commercially pure 
aluminium in the cast, rolled, annealed, and cold rolled 
states is shown’ in Table I., together with corre- 
sponding data for steel and brass. 

It will be seen that the figures for aluminium are 
comparatively very low, and as a result the uses of 


Taste I.—Pure Aluminium. 





Yield Ultimate  Exten- 


' = stress. stress. sion, 
Condition. 


Tons to Tons to | percent. 
sq. in. sq. in on 2 in. 
Cast. lin. diameter 2.3 §.22 37 
Chill shaped sand 2.5 4.90 24 
Rolled. Rod 13-16 in. 
diameter ba i 6.5 7.20 30.5 
Sheet. (Hard) a --| 9-10 10-11 5-6 
14 gauge (soft) --| 12-2 6-7 19-25 
Drawn. Rod 13-16 in. 
diameter .. a a 8.5 8.7 19.5 
Rolled Mild Steel .. ra 16.4 30.0 
Rolled Brass a = 21.5 25.0 35 


! 





aluminium for engineering pur where strength 
is required are very’ limited indeed. It is actually 
valued mainly for its lichtness, its very great ductility, 
and its colour and power of resisting atmospheric 
corrosion. It is accordingly used wherever lightness 
is essential without great strength. It is used in the 
form of castings, rods, wires, and sheets, including 
among other uses a considerable application as a con- 


ductor of electricity. It is also employed for 
panelling, and in the form of powder for paints, explo- 
sives, etc. One use with which many people are 


familiar is for cooking utensils. For more serious pur- 
poses of engineering, however, it is necessary to use 
alloys of aluminium which possess very much greater 
strength and hardness. It is, therefore, not surprising 
to find that the development of the engineering uses 
of aluminium has depended entirely upon “the discovery 
of alloys capable of combining, as far as possible, the 
light weight and other advantageous properties, of the 
metal itself, with a greater degree of strength and 
hardness. 











. 
Reports from Hamburg disclose the fact that North 
German shipyards are becoming increasingly active. 
It is estimated that the present available German mer 
cantile tonnage is at 419,000 tons, to which there is 
the prospect of adding nearly 200,000 toms in the near 
future. 
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Sweeping Spiral Drums. 





By Joseph Horner. 





Spiral drums are used on cranes of all kinds, for 
winding chains or wire ropes without risk of the over- 
riding which may occur in smooth drums. These 


drums range from about 12 in. to 8 ft. in 
diameter. Full wood patterns are only made 
[ ry 
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when drums are of small diameters and of 


moderate lengths, or when a considerable number of 
The latter does not 


similar castings is required. 





lying diagonally, both at angles of 45 deg. (Fig. 4). 
In the third type, for wire rope, the grooves are like 
those jin Fig. 1, but rather shallower, and pitched 
more closely, the ropes being round. 

Taking the example in Fig. 1, that of a single left- 
hand spiral, the general scheme adopted is shown by 
Fig. 2. A core om A, is selected rigid enough to 
support the load of loain, and put on the trestles. 
The vents in the bar are not actually necessary, but 
it is convenient to use one of the stock sizes. On this 
bar, at intervals, plates are keyed, as illustrated in 
Figs. 2 and 5, the end plates being retained by means 
of long bolts running the entire length, and tying all 
the plates together. Previous to their insertion, hay 
bands have been wound round the bar to a thickness 
equivalent to the circle of the tie bolts, to be after- 
wards completed to the thickness of loam to be laid on 
them. The bands have nothing to do with venting as in 
cores, they simply form the pattern body. 

The pattern work includes three striking boards, 
B, C, and D, Figs. 2 and 3. The first or foundation 
board, B, does not sweep any portion of the spiral, 
but is only preparatory thereto. It sweeps the end 
bosses, and the shoulders on which the flanges (Fig. 1) 
are fitted, these being prepared in wood. It also 
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often happen, since cranes are not standardised to 
the same extent as many other articles of manufac- 
ture are. In all other cases, either a loam pattern or 


























forms the core prints, and imparts the exact length 
to the drum. The second board C is now screwed 
on B (Fig. 2), to form a recess, as shown, jn which 
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a loam mould is made, the choice being determined 
by diameter only. If the drum is large enough to 
permit of a man standing between the striking bar 
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and the mould, it is made vertically, in 
smaller, a loam pattern is 
horizontally. 

The spiral grooves in the drums are usually one of 
three types. The first type of groove has parallel 
sides, and is semi-circular at the root, to receive 
links lying perpendicularly in the groove, and flat 
links on the body of the drum, as illustrated (Fig. 1). 
In another type the grooves are shallow, the links 


loam; if 
swept, and moulded 


the spiral is to be swept. Its depth is not of much 
importance; it allows, say, about an inch for loam 
at the bottom of the spiral grooves. A short portion 


SEN 
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is also swept at each end to the same diameter as 
the body of the drum, as a guide for setting the 
radius of the spiral sweeping board. The body is 
now dried in the stove before the spiral is struck. If 
the sweeping were done on a soft body the loam 
would sag and the pattern not be true. 

Fig. 3 shows the final stage. Board B has been 
drawn away, and board C has been unscrewed, and 
its place is taken by the spiral sweeping board, D 
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It has round studs attached, to slide in slots a, a, 
cut in the foundation board B, a necessary provision 
to enable the board D to be slid longitudinally 
through a length equal to the pitch of the spiral. The 
movement is controlled by the master screw E, cut 
in wood, and,attached to a backing plate of iron, 
fastened to the bar with set screws. A strip b, 


screwed on the board D near the end, being pushed 
against the face of the master screw during its slow 
This is 


revolution, imparts the spiral to the loam. 

















repeated from a dozen to twenty times. The rotation 
of the work is stopped momentarily after each 
traverse while the board is slid back to its starting 
place. The groove left in the loam, equal to the 
thickness of the board, is filled up and made good by 
hand later. A little finishing has to be done at the 
terminations of the spiral. The body is dried in the 
stove, any roughnesses are smoothed with a rasp or 
glasspaper, and a coat of tar is put on to harden the 
surface. Half-a-dozen moulds can easily be taken 
from such a pattern. 

Fig. 4 is an example of a drum with right- and 
left-hand spirals, to Jead off two chains in unison 
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The method adopted in making the mould depends 
on the tackle available. Having boxes of suitable size, 
and stays with concave edges that will clear the pat- 
tern, the work is moulded by turning over. The alter- 
native is bedding-in and making the cope with eny 
top part that is suitable. Only when several similar 
castings are required, which is seldom the case with 
the larger cranes are boxes made specially for the job 

Moulding by turning over, the ramming can be done 
to the best advantage. As the loam pattern is un- 


hen 











jointed, the parting sand-joint is made by a centre 
line marked round the loam pattern while it is on the 
trestles. Ramming and venting proceed precisely as 
though the pattern were of wood. Being unjointed, 
the lifting of the cope off the comparatively rough loam 
inevitably causes some fracture of the sand, which has 
to be repaired with mending-up pieces. The pattern 
is withdrawn from the drag by putting sling chains 
round the ends of the centre bar, and lifting with the 
crane. Strips of wood are laid alongside the edges, 
on the face of the sand joint, and weighted to prevent 
the sand from being pulled up badly. No rapping is 
possible. 
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from the ends to the centre, the chains being anchored 
in the lugs illustrated. Though drawn for chain, the 
same design, with a larger number of grooves, is 
employed for wire ropes, and the method of sweeping 
is similar. The plain portion at the right-hand end 
receives a large gear wheel. 

Fig. 5 illustrates the first and second stages of the 
work. The foundation board A, resting on the 
trestles and secured firmly to them with iron clamps, 
has swept the end core prints, the end bosses, the 
shoulder to receive the flange, of wood, and the plain 
portion that receives the gear wheel. The core bar, 





Turned-over moulds are made either.in green or 
dried sand. The advantage of the latter is that the 
casting is more likely to be free from local swellings 
and lumps, due to the hardness of the mould and the 
better venting. The joint faces must be finned. 
The objection to the method is the cost of drying. 


Moulds made by bedding-in can only be done in 
green sand, which, however, can be skin-dried. ‘The 
ramming of the sand in the floor is done at great dis- 
advantage, since much tucking under with the hands 
is necessary, and the pattern has to be removed once 
or twice to consolidate the sand into the cavities. A 
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the plates, and the hay bands are indicated. In the plain top has sometimes to be used, in which case a 
second stage, also shown in Fig. 5, the board B grid is made to arch over the pattern, and bolted to 


screwed on A has swept short lengths of the body 
at ends and centre, and also‘recesses to a depth of 
an inch or so beneath the bottoms of the spirals. At 
this stage the body is put into the stove to be dried. 

The third stage is represented by Fig. 6. Board A 
has been drawn back clear of the pattern body, and 
the board © for sweeping the right-hand spiral has 
been substituted for B in the previous Fig. It fits 
with short studs in notches cut in A, and its longi- 
tudinal movement is controlled by the master spiral 
at the right. The other end is treated similarly, with 
another board cut like C, but controlled by a master 
screw of the opposite hand. The pattern is finished, 
dried and tarred. 


the top. Drums of, say, from 2 ft. 6 in. to 3 ft. dia., 
on the border line, between loam patterns and loam 
moulds, require scheming of this sort. 

The mould, cored up, js shown with one half open 
in Fig. 7. The core is swept on a bar, using plates, 
hay bands, and tie bolts, as commonly employed in 
large cores for jobbing work. Prongs are cast on 
the left-hand end plate to sustain the loam around 
the internal boss. All the vents from the core come 
out through the ends of the bar, those from the mould 
through the box joint. The winding of the hay ropes 
round the bar, and over one another in successive 
laps, is tedious, since they have to be bedded in loam, 
and Joam has to be plastered over and tetween them. 
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But a bigger bar cannot be used than can be drawn 
out of the shaft holes at the ends, and a collapsible 
bar is for the same reason impracticable. The draw- 
ing shows the method of pouring, which is done from 
one end through two ingates and runners, which 
receive metal from one basin. The metal flows quietly 
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along the body of the drum, and does not beat 
against core or mould. 

When grooves are narrow and deep, they are some- 
times cored. The advantage gained does not seem 
worth the trouble involved. Cores are supposed to 
be clean and smooth, but so are the spiral grooves 
if fine loam is used for the fina] thickness, and the 
surfaces smoothed after drying. When cores are 
used they are made in short lengths, and the joints 
show more or less. The print is swept spirally with 
a board, with plenty of taper at the edges for free 
delivery, specially necessary because the cope has 
to be lifted off an unjointed loam pattern. 

Grooves having sections like those in Figs. 1 to 3 
would be liable to fracture when moulded, especially 
in the cope, unless they were well nailed. This is 
done, as shown in Fig. 8, at A and B. When patches 
of fractured sand occur, they are mended with a piece 
like C. Dried sand is commonly used for these 


moulds. Green sand is more liable to produce lumpy 
castings. 








o . 
Uranium in Steel. 

In an extensive research on the influence of uranium 

on the quality of steel, published by M. E. Polushkin 
in a recent issue of the “ Revue de Métallurgie,’’ the 
author arrives at the following conclusions :— 
(1) Uranium in no way affects the position of the 
Ac, point so long as the percentage is not too high 
(say 7 per cent.) ; with a uranium content higher than 
this limit, all critical points are suppressed. 

The Ar, point is not lowered perceptibly if the 
uranium content does not exceed 2 per cent.; in the 
case of steel containing less than this, it is impossible 
to detect any regular influence whatever of the 
uranium ; while with a content higher than 2 per cent. 
the Ar, point is lowered and gradually disappears. 

(2) The uranium may be present in steel either as 
an oxide or a carbide. Under the microscope the 
oxide will be found a deep grey, slightly bluish 
colour. The carbide can be detected easily by heat- 
tinting (Stead’s method). Under this treatment it 
acquires very characteristic, dull blue. green and violet 
colours. If the heating is maintained sufficiently long 
the grains of carbide turn a bluish grey colour. It 
is hard, well crystallised, and very often contains some 
white crystals. It has a tendency to produce pearlite 
lamellae in zig-zag; if the uranium percentage 1s high, 
the pearlite is dark and the lamellae are badly formed. 
The chemical formula of the carbide is probably UC 

(3) The carbide of uranium does not enter into solid 
solution with the iron, not even at a temperature of 
1,250 deg. C. 

(4) In the case of steel with medium carbon content 
(0.25 to 0.45 per cent.), the uranium raises the elastic 
limit and ultimate strength without changing the 
ductility, or even increases this also. In the case of 
a steel with 0.60 per cent. or more carbon content, 
the uranium raises the elastic limit and ultimate 
strength, but the ductility of the steel is considerably 
reduced. 

(5) Uranium increases the hardness of the steel. 

(6) Steel containing uranium and nickel gave very 
good results: the steel was more ductile than ordinary 
nickel steel or chromium and vanadium steel. Other 
casts, however, did not show any beneficial influence 
of the uranium. 

(7) The comparative value of the good effects of 
uranium mentioned in paragraphs (4), (5). and (6) 
could not be determined exactly owing to the special 
conditions under which the steel was made and heat- 
treated. In any case no remarkable result was 
obtained, that could not be obtained with other special 
steels. 

(8) The other special uranium steels did not show 
any improvement due to the presence of uranium. 

(9) The uranium has no influence whatever on the 
resistance either to shock or alternating stresses. 
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Production and Efficiency. 


Lord Weir recently delivered the inaugural address of 
the session to the members of the Scottish Local 
Section of the Institute of Metals, and took for his 
subject ‘‘ Some Notes on Foundries and Production.”’ 

Lord Weir said that when he accepted the invitation 
he hardly understood that an occasion of this kind 
would demand from him a formal address of the tech- 
nical character they were accustomed to, and he wanted 
to tell them very frankly that they were not to expect 
it, because he had not been able to maintain such a 
close association with the technical side of affairs as 
he was able to do some years ago. Accordingly, it 
occurred to him in thinking over what he might say 
that a few reflections on the more commercial aspect 
of the foundry industry might not be out of place, 
and, furthermore, that he would not confine himself to 
non-ferrous foundries, but would roam over the whole 
question of foundry productivity. While Scotland had 
not been a leader in the actual production of non-fer- 
rous commodities, yet it had been a very large and a 
very important consumer of these products, and be- 
tween the technique of production and the application 
of the product there lay an association of the most 
vital importance to the metallurgist and the engineer. 
He yielded to no one in his appreciation of the value 
of pure research in chemistry and metallurgy, but he 
had never failed to grasp the supreme importance of 
technical research and development conducted under 
the allied auspices of the chemist and the engineer. 
That was a research which was only possible in the 
very big laboratory of experience and actual use, and 
that was why he thought their Scottish Section could 
have nothing but most beneficial results, because it 
would bring together those concerned with the tech- 
nique of production and the technique of application. 


Improvement of Production. 


He wished to enunciate clearly the only four methods 
of improving the volume and efficiency of production 
in any industry. These four methods were :- 

1. An increase in intensity of effort per operative 
hour. 

2. An increase in the number of operative hours per 
individual per day. 

3. An increase in the number of operative individuals. 

4. A perfecting of methods, processes and organisa 
tions, thereby eliminating waste of operative hours. 

That night he wished to disregard the first two as 
unsuitable for discussion on this occasion, and he would 
deal very shortly with No. 3, and practically confine 
his attention to No. 4, which might be taken to repre- 
sent the vital responsibility of the foundry employer 
and management. In regard to No. 3, the gravity of 
the situation produced by the shortage of castings had 
been repeatedly emphasised and made clear, yet the 
trade union concerned in Scotland had rigidly set its 
face against the introduction and training of unskilled 
men and women in the foundries, and the same 
authority had been equally rigid in its opposition to 
payment by results, which represented one of the most 
hopeful methods of improving output and efficiency. 
He would not deal with these matters, but confine him- 
self to the question of perfecting methods. processes 
and organisations in connection with foundries so that 
waste of operative hours might be eliminated. He did 
not think they would disagree with him when he said 
that while machine shop and other departments of the 
average British engineering shop had had much time, 
careful attention, and a great deal of enterprise de- 
voted to the betterment of methods and processes, the 
foundries, as a general rule, had suffered severely from 
lack of this attention. He thought he could go further 
and say that the present unsatisfactory position of the 
foundry industry was to a large extent the fault of 
employers’ past policy. That policy was a fairly 
universal failure to appreciate the importance, neces- 
sity and great possibilities of precise, accurate and 
scientific methods in the foundries. He believed that 
during the last few years there had been a considerable 
degree of enlightenment on the part of employers in 
this connection, and all that was required at the pre- 
sent stage was a recognition of that enlightenment by 
the trade unions, and an elasticity of their policy and 
a sympathetic spirit of co-operation on their part to 
enable matters to be put right. Such co-operation 
would be of inestimable value, not only in overcoming 
the peculiar type of opposition and suspicion now met 
with in connection with the initiation of new methods. 
which was largely due’ to prejudice and tradition, but 
also in dealing with the directly practical aspect of 
the many difficult problems involved in foundry prac- 
tice. It was a matter of the utmost regret that prac- 
tically no response had been made to repeated efforts 
to secure the interest and assistance of the union. In 
this connection he wanted to say that no reflection 
whatever was made on the actual moulders or core- 
makers, because he believed the relations, which were 
bad, were not the relations in the individual work- 
shops between the workers and the management. He 
had a strong impression that in the shops the human 
influence existed perhaps healthier and stronger than 

















UM 


January 6, 1921. 


ever it did, but this influence was to-day imprisoned, 
and without opportunity to expand and to do its useful 
work. 


Problems of Foundry Efficiency. 

A peculiar phase of the moment was the tendency 
on the part of firms and individuals to organise new 
foundries and generally to extend the existing foundry 
facilities without making any provision for the neces- 
sary increase in labour. That policy must be unsound 
so long as the total number of operatives was strictly 
limited. The distribution of those skilled men over a 
greater number of foundries would not only decrease 
production in the bulk, but would inevitably increase 
substantially the cost of production taken over the 
country as a whole. It followed therefore that any 
rational extension of foundry facilities, if it was to 
be a real benefit to the industry and to the community, 
must imply some attempt to overcome the situation 
he had outlined through radical departure trom tradi- 
dition and its methods. A close investigation of the 
problems led to the emergence of certain broad and 
general considerations which he proposed to put before 
them. They would, of course, understand that while 
his remarks applied in a general sense to all foundries, 
they would naturally have special reference to foundries 
engaged in the production of castings for engineering 
purposes. The problems to be faced were many and 
varied, technical, commercial and human; also most of 
them were hydra-headed in nature, and the organisation 
necessary to handle and to solve them required careful 
study and infinite patience. The following diagram 
showed a skeleton organisation such as might be 
applied to a foundry engaged in the supply of castings 
on a large scale for engineering purposes :— 


Foundry Superintendent. 


: >) 
Head of Foundry- Foundry 
Planning Dept. Accountant. 
(SE — ae neeny, 
| Draughts- Purchase | 
| men. Dept. | 
Foreman Foreman Stores Progress 
Pattern Foundry Dept. and 
maker. Toolroom. Despatch. 


- _ 
Women 


Supervisors. 


Po ; 
Master of Works. 
Plant Supt. 


Foundry Foreman 
and Instructors. 


They would notice that the organisation was two- 
sided—technical and commercial—each side having the 
necessary subsidiary branches, and each having its own 
peculiar problems to solve. Dealing first with the 
technical side, he would direct their attention to what 
he believed to be two of the fundamental defects of 
existing foundry organisations. The first was the 
somewhat well-known complaint among foundrymen 
that many foundry troubles originate in the drawing 
office or design department owing to comparative igno- 
rance of foundry practice on the part of the drawing- 
office personnel. The second was that many other 
troubles arose from defects in pattern-shop practice. 
The old system, which was substantially to-day's 
system, under which the foundryman saw the pattern 
and core-boxes for the first time when they came to 
the foundry was radically bad. It was a system which 
inherently meant that the foundry methods, as defined 
by the particular arrangement of patterns and core- 
boxes, had been predetermined by the patternmaker. 
and the influence and effect of bad design on foundry 
cost had only been subjected to the casual and some- 
what irresponsible review of the patternmaker. 
Accordingly, to whatever extent the patternmaker’s 
conception and solution of the problem was unsatisfac- 
tory, then to that extent additional responsibility had 
been imposed on the moulder’s craftsmanship and 
capacity. In this way an abnormal degree of craft 
skill and ingenuity was imposed on the moulder—and 
when he spoke of the moulder he also included the 
coremaker. Looking at it from another angle, the pre- 
sent system imposed an abnormal responsibility on the 
patternmaker, because they were entrusting him with 
almost the full responsibility for devising the process 
and method to be used in the foundry. 


A Foundry=-Planning Department. 


Taking these two phenomena together, they found 
themselves demanding from the two operatives a 
knowledge and degree of craft skill which they could 
not expect to be in keeping with economic success. 
Accordingly a close survey of the general conditions 
seemed to indicate that some independent authority 
was required to investigate each problem from the 
foundry point of view, and to place the impress of 
foundry experience on both engineering design and 
pattern-shop . practice. This could be most  con- 
veniently carried out by means of a separate depart- 
ment, which might be termed the foundry-planning 
department. This department would be manned by a 
staff of engineers in close touch with the foundry on 
the practical side. ‘*~ its name implied, its function 


THE FOUNDRY TRADE JOURNAL. _ 7 


was, broadly speaking, to plan beforehand every 
foundry operation, not only in its widest but in its 
most detailed aspects. Its scope embraced the entire 
range of foundry technique; the study of methods, 
processes and facilities; the design of patterns, core- 
boxes, tools, and appliances. On the completion of a 
design by the engineering department the latter would, 
before issuing the drawings to the machine shop, send 
preliminary copies of these drawings to the foundry- 
planning department. These drawings would show 
full, details of the castings required, and would also 
indicate the class of manufacture contemplated. This 
might range from the manufacture of a single casting 
to full mass production of standardised articles. 1t 
was the business of the planning department to scruti- 
nise these drawings from the foundry standpoint. This 
scrutiny was, broadly speaking, a critical survey of 
the suitability of the design for actual manufacture in 
the foundry, and to be .effective must obviously be 
carried out by a department thoroughly conversant 
with the foundry practice and resources of the firms. 
The degree or extent to which this investigation would 
proceed was, of course, entirely dependent on the class 
of manufacture. If only a single casting of a given 
type was required, it was obviously sound policy te 
economise on pattern-shop costs to the utmost degree, 
so long as this might be carried out without giving 
rise to relatively greater costs in the foundry. The 
function of the planning department ended in this’ case 
when this policy was assured. On the other hand, if 
full mass production of a given casting was required 
by unskilled labour, a relatively heavy initial outlay: 
on the design and installation of the proper equipment 
might in the end be essentially true economy. 


Mass Production. 

Between these two extremes there might be an 
almost infinite variety of conditions demanding special 
consideration. Perhaps the most interesting duty of 
the foundry-planning department was the study and 
evolution of the methods of mass production by un- 
skilled labour. The importance of mass production 
had been fully realised by most industrial communities, 
but the subject, so far as foundry practice was in- 
volved, had not yet received in this country the atten- 
tion it undoubtedly merited. The problem before the 
foundry-planning department was therefore to secure 
these desirable results with the extremely important 
and,. in fact, vital addendum that unskilled labour 
only be employed in the process. The first step was 
the rigid scrutiny of the design, to which he had 
already referred, with a view, amongst other things, 
of eliminating these inequalities in thickness of metal 
which produced, or tended to produce, that bogey of 
the foundryman—drawn metal. In conjunction with 
this scrutiny the general method of moulding, core- 
ing, and closing was carefully considered and settled. 
This investigation usually revealed some changes in 
design which were desirable from the foundry point 
of view to assist in obtaining productions. These pro- 
posed changes were now placed before the designing 
department, who might accept, reject, modify them, 
or propose alterations. This procedure was not carried 
out until after, it might be, many vicissitudes of the 
final form of the casting was agreed upon by : beth 
cepartments. 

Improved Appliances. 


He need hardly dilate on the bearing and extreme 
value of this procedure on the work and education of 
both departments. The drawing of patterns and core- 
boxes were usually prepared concurrently with the 
examination of design, and this immediately involved 
the consideration of the material, of which the various 
parts would be constructed. The materials in com- 
mon were wood, cast iron, gun metal, and aluminium, 
and many considerations affected the choice. Usually, 
for mass production purposes, patterns and core-boxes 
would be of metal, although in special circumstances 
wood was permissible. For core-box work metal was 
almost essential, so as to obtain, with consistency, the 
accurate fits which were absolutely necessary if the 
times of coreing-up and closing moulds were to be 
reduced to a minimum. While the design of metal 
patterns was relatively easy, important problems might 
be discovered in planning the core-boxes. It was 
essential that these should be of as simple and rugged 
construction as possible. The design must provide for 
simple removal of the core from the box; it must also 
be satisfactory from the machine shop point of view, 
that was, it must not be too difficult to manufacture. 
Lastly, and by no means least, it must be foolproof 
and easy to handle. On the table before him were pat- 
terns and core-boxes for 44-in. piston valve chest. This 
casting was formerly manufactured on a simple pat- 
tern-drawing machine, using wooden patterns and 
hand-ramming. By the new method of using metal 
patterns and core-boxes the time per casting had been 
reduced from 155 minutes to 19 minutes. This illus- 
trated broadly the extent of the saving incident on 
the use of improved appliances. Following the com- 
pletion of the designs of pattern and core-boxes, atten- 
tion was then devoted to the actual plant for manu- 
facture. This involved a careful study of moulding 








methods—the type of machine to be used, whether 
hand ram, jar ram, squeezer, or other type—also the 
design of moulding flasks exactly suitable to the con- 
ditions of the work. Methods of gateing and pouring 
were also important and must be standardised. The 
problem in its last phase involved the study of the 
moulder and coremaker himself, the provision wherever 
possible of tools to assist him in rapid execution under 
best conditions. Special appliances might be provided 
for accurate and rapid core setting ; these were usually 
of the template form. The energy of the moulder was 
economised by careful motion study to eliminate use- 
less work, and the results were available to him in the 
form of a list showing the complete cycle of operations 
from commencement to completion of the job. He had 
placed the pattern shop and foundry-tool room in close 
relationship to the foundry-planning department, and 
this was undoubtedly required for efficient working. 
The work of the foundry-tool room was of necessity 
devoted very largely to the machining and finishing 
of pattern and core-boxes, and success in the foundry 
was largely dependent on the quality of this work. 
Great care and attention must be given to secure from 
both patterns and core-boxes the perfect draw which 
was essential if real economies were tu be effected in 
manufacture. Nothing short of perfection in this 
respect was of any use in plant for repetition work. 
On no account should the operator be under the neces- 
sity of touching-up or repairing either mould or core 
after it left. the machine, as this led to great waste of 
time, and was extremely unsatisfactory from the point 
of view of both employer and operator. 


Works Accounting. 


Reverting to the commercial side of the diagram. 
they were led to the consideration of the particular 
type of organisation required clearly and accurately to 
reveal to what extent the efforts of the technical and 
works’ staff had been successful. It was undoubtedly 
true that in the past the importance of a scientific 
system of works’ accounting, having special reference 
to foundry practice, had not been universally appre- 
ciated; but the advent of the casting shortage, com- 
bined with the extraordinary increase in productive 
wages and cost of materials, had gradually focussed 
attention upon the subject. These factors, along with 
the necessity for increased production, and what was 
economically of much greater importance, cheap pro- 
duction, at once elevated the subject of foundry costs 
to a position of prime importance. He need hardly 
emphasise the fact that before cost of production could 
be diminished by improved methods or otherwise, the 
precise cost of the article in question must first be 
accurately known, and, further, must be accurately 
known in detail. Then, and only then, was the in- 
vestigator in a position to judge the validity of sug- 
gested improvements. It was a more or less common 
experience that in many cases, where proposals to sub- 
stitute new methods appeared to Sedienbe undoubted 
technical improvement, a close scrutiny of the detail 
costs showed that, when all factors were considered, 
the new method was not commercially superior to the 
old. It was evident, therefore, that works costs must 
occupy a prominent place in the activities of the 
foundry accountant; and, further, the aim of the 
foundry superintendent being to secure the maximum 
of attainment with the minimum cost, it was desirable 
that at regular intervals the accountant should place 
before him a comparative analysis of the cost accounts 
so that he might be able to investigate existing methods 
or definitely locate leakage losses. 


Organisation of the Foundry, 


It must be obvious that the organisation he had 
briefly outlined would be but of little value unless 
every effort was made to co-relate it with high 
efficiency and the best obtainable conditions in the 
foundry itself. Office organisation, technical or com- 
mercial, however perfect in design and detail, would 
not produce castings. The requirements in the 
foundry with regard to design, lay-out, and operation- 
planning were extremely important. In fact, where 
or was contemplated, he would almost 
say. that the degree of perfection realised in these 
respects determined the degree of success. The ex- 
ceedingly wide scope of the subject, however, made 
it impossible for him to do more than touch the fringe. 
The conditions of bodily comfort of the worker, such 
as heating, lighting, and ventilation, would naturally 
demand close study. In view of the comparatively 
dirty nature of the work general welfare conveniences 
would be regarded in a very liberal sense. The con- 
struction of the floor was important. A complete con- 
crete floor was not suitable for all foundries, but where 
feasible, it offered certain very decided advantages. It 
was clean, and left the mould level; it had a smooth 
surface, and was favourable to the use of sand-cutting 
machines of the portable type. Modern foundry trans- 
port when carefully planned tended to gravitate to the 
floor, and where the latter had a suitable surface this 
seemed to him to be sound practice as compared with 
the use of overhead cranes, which on this type of work 
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were undoubtedly extremely wasteful, due to the lifts 
necessary for clearance only, also to the very large pro- 
portion of time in which they must of necessity journey 
unloaded. Floor transport must be provided for by the 
laying down of definite alley-ways on the foundry floor, 
which remained always clear. These alley-ways or 
work routes corresponded in direction to the natural 
drift of the material in the course of manufacture. 
Tractive power for transport might be provided by 
electric or petrol trucks, and, properly designed, very 
high speeds could be obtained. In one of the big 
American shops the average was 12 miles an hour for 
all their transport through the foundries. In any case 
when well-made patterns were used, moulding machines 
would certainly be employed, and where the nature of 
the work required overhead crane service for handling 
foundry boxes, the best arrangement seemed to be to 
divide the foundry into units or groups of machines, 
each having its own crane. These cranes would have 
a strictly limited travel longitudinally, and in this 
respect would serve only a section of the floor or a group 
of machines. The alternative was an overhead travel- 
ling crane system with a range covering the whole foun- 
dry, but experience seemed to show that the attempt 
to exact an overall service from an arrangement of this 
kind led to inevitable delays where a number of squads 
or moulding machines had to be catered for concur- 
rently. With regard to core-room practice, the ten- 
dency was ‘towards a special core-making department 
entirely separate from the foundry proper. Fuil advan- 
tage must be taken of metal core boxes to obtain 
accuracy and interchangeability. For the large cores 
machine methods of manufacture would require to be 
developed. An interesting feature in core-making was 
the increasing use of high silica sand bonded with oil. 
The splendid venting properties of this combination 
and the excellent results achieved left no doubt as to 
the desirability of its use. The arrangements for the 
supply of properly tempered and correctly bonded sand 
to the core-machines should be carefully planned. One 
method giving good results consisted in delivering the 
mixed sand by chutes from an overhead gallery direct 
to the core-makers’ benches. This ensured a continu- 
ous supply of fresh sand, and kept the floor clear of 
sand heaps, which again facilitated electric transport. 
The finished cores on suitable frames would be run 
direct from the core-makers’ benches into the ovens. 
With regard to the ovens themselves, the essentia! 
problem was to secure that combination of correct -tem- 
perature and air circulation which was productive of 
the most rapid baking conditions. Lastly, but by no 
means the least difficult problems to be faced in the 
modern foundry, we.z the questions of labour and pay- 
ment. With regard to these questions he could only 
hope that when the body politic was restored to a con- 
dition of economic sanity, as he sincerely hoped 1t 
might be before economic disaster intervened, these 
questions would be considered in the light of reason 
and commonsense. Let him say im conclusion that he 
had not attempted to give them a formal address. He 
had simply tried to give them a few considerations 
which he thought should be kept in mind when attempt- 
ing to fulfil the responsibility which fell on a foundry 
owner to secure that degree of efficiency in matters still 
within his own control which would enable us to hold 
our position in the world market. 


aa 


MECHANICAL PUDDLING.—Plans for erection of 
a mechanical puddling plant at Warren, Ohio, by the 
Youngstown Steel Company, E. L. Ford, president, are 
being developed following an extensive and prolonged 
period of experimentation. The initial installation will 
consist of four puddling furnaces with tonnage capacity 
of 275 tons per 24 hours, with rolling equipment. Semi 
finished material will be produced, though no sheet 
bars will be manufactured. Hot metal will be supplied 
from cupolas. The projected layout calls for 16 pud 
dling furnaces, with a daily output of 1,000 tons, and 
two blast furnaces. An experimental plant consisting 
of one furnace and auxiliary equipment, which has been 
maintained for several years at the Brier Hill Steel 
Company’s property in Youngstown, Ohio, will be 
moved to the site of the proposed works. The process 
is covered by patents. It is the purpose of the pro- 
moters not only to sell puddled iron on the market, 
but to sell the puddling machine as well. E. L. Ford, 
the inventor, has been identified with manufacturing 
interests of the Mahoning Valley for many years, being 
a director and member of the executive committee of 
the Brier Hill Steel Company and heavily interested in 
the Youngstown Sheet & Tube Company. One of the 
successful features of the invention is the method of 
removal] of the puddled iron ball from the furnace after 
the puddling process is completed. Iron produced at 
the experimental plant has been worked on rolling 
mills of the Republic Iron & Steel Company, A. M. 
Byers Company, Youngstown Sheet & Tube Company, 
Brier Hill Steel Company, and others, has been 
subjected to severe tests, and, according to the inven- 
tor, has proven satisfactory. 

It is claimed mechanical puddling will produce iron 
at a lower cost and of higher quality than hand. 
puddled iron. 
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The Failure of the London Castings. 


By “A Buyer.” 








With the high railway charges which now consti- 
tute a tax upon industry, it would seem good policy 
on the part of the buyer to purchase supplies as 
near home as possible, and thus gain by obtaining good 
quality material at a lower price. It would seem folly, 
therefore, for the buyer in London to obtain his cast- 
ings from the Midlands or the North, and ignore the 
sources of supply to be found in the metropolis, this 
even allowing for the possibility of labour costs in 
London be:ng somewhat higher. 

So far as castings are concerned, however, London 
offers small inducement to the buyer, for whilst at 
the moment, the price may be somewhat favourable, 
the quality of the casting nullifies any advantage 
which may otherwise accrue. The verdict of the buyer 
is that, if one wants a decent casting, one need not 
waste time in endeavouring to obtain it from a London 
foundry. This may appear to be a too sweeping con- 
demnation, but even the most charitable is forced to 
admit that something is wrong, and the question which 
arises is whether the London moulder can compete 
with his brothers in the provinces. 

In the Midlands and in the North, the London 
moulder is looked upon as being of no account, and 
certain it is that the provincial iron-masters set small 
store by any ible competition emanating from the 
metropolis. The former are so assured of theigy own 
superiority that they do not attempt to treat the 
Londoner seriously, and, as a matter of fact, their 
assurance is quite justified, as real good casting is a 
rarity from a London foundry. 

The writer, associated with a London engineering 
factory, desirous of buying London castings, is forced 
to admit that his quest is well-nigh impossible. He is 
not prejudiced against the Londoner, but was until re- 
cently, of the opinion that the statements concerning 
the inferiority of. London castings were at least some- 
what exaggerated, if not wholly inaccurate. Practical 
experience, however, has taught him a lesson, and 
he is now of the opinion that not only is the Lon- 
doner hopeless in competition with the provinces (so 
far as casting is concerned), but, also, that he is mak- 
ing no attempt to become a competitor. I shall, per- 
haps, be told that the activity which is now being 
displayed in foundry circles in the metropolitan area 
refutes this statement, but an analysis of this ac- 
tivity will but bear out what has been said. It is 
true that many new foundries are springing into exist- 
ence, and that the older foundries are being extended ; 
but the enterprise appears to be in the direction of 
catering for the exceptional demand for small rough 
castings, rather than with a view to competing with 
the provincial foundries. 

Let it be said at once that the Londoner does not 
claim to turn out cagtings of the same grade as those 
produced in provincial foundries, and one of the 
reasons advanced is that the sand used in London does 
not lend itself to fine work. It appears that the sand 
used is obtained from Erith, whereas the Midlander 
uses Mansfield sand. One can well understand that, 
owing to cost of transport, it is hardly feasible to 
bring Mansfield sand to London (assuming this to be 
the superior article) when so much sand can be ob- 
tained locally, and it would seem, therefore, that 
the Midlander has a great advantage in being able to 
obtain the best quality sand so easily. 

But what upsets this train of thought is the fact 
that Erith sand is used in Newcastle and district, 
which, in the first instance, shows that the north 
country moulder does not mind the transport charges, 
and that presumably he prefers Erith sand to the Mans- 
field variety. It may, on second thoughts, be reasoned 
that it is more of necessity than of preference, it 
being cheaper to transport Erith sand by water than 
Mansfield sand by rail. 

Assuming that it is cheaper to transport the Erith 
sand, and that it is used as a necessity, one may won- 
der how it is that the north country moulder can 
compete with the Midlander, and why (if the sand 
plays such an important part) the Londoner cannot do 
likewise. There may, to the experienced foundry- 
man, be an exhibition of appalling ignorance in this 
query, but it must be borne in mind that the writer 
is not a moulder, but a buyer intent upon buying 
castings, and wondering why he cannot get them as 
well in London as elsewhere. 

Must we say that the workman is not so experi- 
enced? If this is so—why? It is presumed that he 
“* serves his time,’’ as does his brother in tthe provinces, 
and his foreman is usually an experienced moulder im- 
ported from the Midlands or the North. In the 
opinion of the writer, the trouble lies with the masters, 
whose indifference prevents the provision of adequate 
facilities. 

In the first place, no pride is exhibited in the 
“* finish ’’ of the casting. It is taken out of the sand, 
transported to the trimming shop, brushed and roughly 
trimmed, and then it is ready for dispatch. So long 
as the casting looks something like the pattern it 
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will do, but the product of the London foundry is 
most certainly not a joy to behold. Its virtues are 
hidden beneath an uncompromising exterior, and the 
buyer views his capture with astonishment, and con 
trasts it with the castings from the Midlands. 

So far as appearance is concerned, the latter is the 
undoubted winner. The small castings are smooth 
and even, whilst the larger ones have a surface which 
is a joy to the machine-shop operator. 

In the London foundry the trimming shop is of little 
account, and as a result aids to efficiency are con- 
spicuous by their absence. Just as the work of the 
architect and the builder depends upon the painter 
for its ‘‘ finish,’ in the same way also is the work 
of the pattern-maker and the moulder dependent upen 
the trimmer, and if the latter is not given adequate 
facilities, then a perfect ‘‘ finish ’’ cannot be expected. 
The fettlers are on piece-work, and they are concerned 
with getting through the greatest amount of work in 
the smallest possible time. As they are by no means 
highly paid, they cannot bestow too much attention 
upon any one piece, and so long as it will pass muster 
they do not attempt to make it look pretty. It is not 
expected that the fettler can make a good appearance 
without assistance, and it is this lack of assistance 
which is at the root of the trouble. 

In the Midlands the fettler has the assistance of the 
fettling drum, known there as the “ rumbler,’’ or the 
‘* rattler,’ and the use of this machine reduces hand 
trimming to a minimum, besides turning out small 
castings as smooth as though they had been cast in a 
die. In London the fettling drum is not nearly so 
much in evidence, and failure in this direction means 
for the foundry higher labour costs in consequence of 
increased hand labour, for an inferior ‘“‘ finished ”’ 
verdict. 

In the Midlands, also, the larger castings are sub 
jected to a sand-blasting process, which again has a 
wonderful effect upon the finish. The sand blast seems 
also to be a minus quantity in the London foundry, 
which fact constitutes a further disadvantage. There 
are, of course, castings which, on account of intricate 
design, must be trimmed by hand, but in the foundry, 
where the bulk of the castings can be treated either by 
the sand blast or the fettling drum, the necessary time 
can be spent to make a good finish on the compara- 
tively few intricate castings which must be treated 
by hand 

Another and more serious trouble is occasioned by 
a hard scale or crust on the surface of the casting, 
which spoils the cutters and necessitates extra time 
for machining. It is contended that sand-blasting re- 
moves this scale, thus rendering machining more easy. 
Hidden sandholes are also brought to light by this 
process, and in castings which are required to be free 
from these blemishes the trouble is detected before 
the castings leave the foundry, and not after some 
time has been spent upon machining. , 

It may be that the practical moulder can furnish 
some explanation, and it may be that the contentions 
put forward in this article are not accepted by those 
possessing practical foundry experience. The writer is, 
however, a buyer, who is concerned with the require- 
ments of the factory with which he is associated, and 
it is the buyer for whom the foundryman must cater. 
The buyer accepts the opinions of his machinists, and 
what they prefer he must endeavour to get. He does 
not go contrary to those opinions, whether they be 
right or wrong, and jf in their opinion the sand-blasted 
casting is the most satisfactory article then he must 
endeavour to obtain it. 

The London foundryman may contend that his pro 
duct is quite satisfactory, because of the great demand, 
but it must be remembered that to-day the demand is 
abnormal, and that buyers will accept by necessity 
what they would not look at under nominal circum 
stances. And it must also be borne in mind that the 
Belgian and the German foundries are again picking up 
the threads, and can even now supply highly-finished 
castings at a lower figure and on a quicker delivery 
than can the London foundry. 








CONCRETE FOUNDRY FLOORS.—At the recent 
Convention held at Columbus by the American 
Foundrymen, H. C. Boyden read a paper setting out 
the advantages of concrete floors in the foundry. 
Amongst these there was the incentive to keep the 
floor clean, and an economy in sand, since it does not 
become contaminated by dirt from the foundry floor. 
Past complaints against the use of concrete floors 
were by the author attributed to unsuitable 
construction. In preparing a concrete floor the aggre- 
gate to be used should be analysed and the proper 
mixture determined. As little water as possible 
should be used to mix the concrete. Three tests for 
determining the amount of water were given. The 
concrete should be mixed thoroughly and the floor 
should be rolled but not trolled. The compressive 
strength of the floors may be increased over 75 per 
cent. and the resistance to wear over 40 per cent. if 
the concrete floor when finished is covered with damp 
sand and kept wet by water for a period of 10 days 
or more, 








The “ Boreas ” Cast-Iron Refuse 
Briquetting Machine. 


The Colley Engineering and Machinery Company, of 
17, Surrey Street, Strand, W.C.2, have recently intro- 
duced a pneumatic press for briquetting cast-iron 
refuse. 

By utilising cast-iron filings and turnings in this 
form an effective and economical use is made of filings 
and turnings which make a valuable substitute for pig- 
iron. 

Further, the use of briquettes improves the quality 
of the iron by making possible’ the inffoduction of 
silicon or manganese into castings in definite and con- 
centrated form. Up to 15 per cent. of briquettes may 
be used in the mannfacture of standard machine 
materials, and in cases where a special alloy of iron 
is required, for instance in the production of cylinders 
and similar castings, the admixture can with advan- 
tage be increased. 

Cast-iron turn:ngs and slaked lime are used in the 
manufacture of the briquettes, which weigh about 
65 lbs. For instance, the mixture may be composed 
of the following :—2 ewts cast-iron turnings, 5 per 
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and lastly the cinders; these act as a buffer to the 
following layer of raw iron, and prevent the briquettes 
from being crushed. 

The meiting of the. briquettes takes place from the 
outside, a thin skin forming round the briquette and 
preventing it from absorbing sulphur or other impuri- 
ties: During the melting, the manganese, phosphor, 
and sulphur remain normal, while on the other hand 
the carbon and silicon are burnt down rather quickly. 
Variation of carbon within small limits has no effect 
on an.ordinary, mixture of iron, and where not more 
than 10 per cent. of briquettes is used it is not neces- 
sary to give it any special consideration. It is calcu- 
lated that 30 per cent. is lost through combustion. 

The ‘“‘ Boreas ’’ briqnetting press is adapted for 
pneumatic power and also for belt drive. ~In. the 
pneumatic type the mochine takes the form of a knee- 
joint press with a cylinder for compressed air snitable 
for.a pressure of 6-7 atmospheres. When the briquette 
mould has been filled with. the mixed substance, it is 
swung directly under the press piston, which is 
operated by a siz:gle movement of a handle, indicated 
in the accompanying i!lustration.. After the pressing 
has been completed, the handle is released and the 
mould containing the pressed briquette is swung bach 
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cent. slaked lime, 5 per cent. water. The briquettes 
made from this mass should then be placed on drying 
trays. allowed to remain there for some days, after 
which the briquettes, handled with a little care, are 
sufficiently hard to be piled for tempering. The 
tempering, which generally takes from two to four 
weeks, depending on the weather, can be done in the 
open air. In dry weather it is advisable to water the 
briquettes occasionally, as the moisture, in combination 
with the iron and slaked lime, gives a chemical re- 
action which forms a hard shell round the briquette, 
and in this way renders the briquette more suitable 
for handling. Too much moisture must be avoided in 
the beginning in order not to form a hard shell on 
the outside before the inside has hardened properly. 
Well-tempered . briquettes can stand all kinds of 
weather, as the slaked lime protects the briquettes 
against rust. 

Briquettes produced in this manner are sufficiently 
hard for transport, and can be hoisted up to the plat- 
form of the cupola Direct blows and thrusts must as 
far jas possible be avoided, especially when placing the 
briquettes in the furnace. The briquette must not be 
flung into the furnace, falling a long distance’ must 
also be avoided, and large pieces of iron must not 
immediately be put on top of the briquettes. 

They should be placed in the furnace by means 
of a shovel or other instrument, first of all fill- 
ing in raw iron and old iron, thereafter the briquettes, 


to its original position. The briquette is then pushed 
out of the mould by the aid of a compressed-air ejector. 

The belt-driven press is also of the knee-joint type, 
but a spindle takes the place of the cylinder. The 
forward and backward movement of the spindle is 
regulated by a straight and a crossed belt.respectively. 
A single turn of the handle regulates the forward and 
backward movement of the press piston in the same 
manner as in the pneumatic press. 

The ejection of the briquette is effected after the 
mould has been swung back to the original position. 
The briquette is raised by a piston, which is joined to 
a lever with a handle. The press:makes three strokes 
per minute at a pulley speed of about 275 r.p.m., the 
power consumption being about 44 h.p. ‘The weight 
of the apparatus is approximately 1} tons. 








ELECTROMETALLURGY IN- ITALY. — Signor 
Beretta, who is an opponent of nationalisation, main- 
tained during a debate in the Italian Chamber, in 
which the nationalisation and tariff protection of indus- 
tries were the objects of controversy, that the neces- 
sity of solving the problem on'technical and economic 
lines was essential, and he foreshadowed a possible 
enormous’ development “of electrometallurgy in Italy, 
owing to the country’s great potentialities with regard 
to :power resources. 
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Trade Talk. 


Some experts of French foundry irou have been 
made recently to England and Scandinavia. 

MEssRS. PALMERS SHIPBUILDING AND IRON COMPANY 
has subscribed £100 to the Newcastle War Memorial 
Fund. 

Ow1ncG to the huge decline in lead and zinc prices 
the Broken Hill South Mine has suspended productive 
operations. 

A Greaves-Etchells three-phase two-electrode furnace 
is being installed in the Metallurgical Department cf 
Sheffield University. 

A new peal of thirteen bells, made at Messrs. Gillett 
& Johnson’s foundry, was recently installed in the 
Royal Exchange. 

MEssRs. PALMERS SHIPBUILDING & IRON COMPANY 
have acquired during the past year the Amble Ship- 
building Company and the South Pelaw Colliery. 

Tue UNIVeRsSiTy OF SHEFFIELD, in making an appeal 
for additional funds, states that a rolling mill will be 
added to the already extensive model steel works. 

A * sHort’’ on a 5,000-kw. turbo-generator at the 
Stockport electricity works last Friday, resulted in a 
temporary stoppage of the tramway service and of 
works using electric current. 

A RECENT meeting of the Cleveland mineowners’ and 
miners’ representatives was held to discuss the question 
of establishing a new wage base. Negotiations are 
expected to last several months 

THe Apmriratty [NpusTRIAL Councin last week con- 
sidered a proposal to close the dockyard and civil 
establishments on Saturdays and to start one hour late: 
on each of the other five days of the week. The pro- 
ceedings were private. 

A REDUCTION of £2 per ton in the price of fuel oil 
for bunkers at Glasgow is announced, and the figure 
now quoted is £11 per ton, The reduction is due to 
the fall in rates of freight for tonnage. 

A rounpry worker, named John Scott (52), was 
fatally injured whilst at work in the vicinity of the 
furnaces at Callendar Iron Works, Falkirk, last week, 
by a portion of the roofing giving way and falling on 

im. 

THe United States copper production for 1920 
totalled 1,235,000,000 Ibs., a decrease of 51,000,000 Ibs. 
over 1919. ‘The depressed condition of the industry 
throughout the world is caused by the great stocks on 
hand accumulated from the war. 

REPRESENTATIVES of the owners and workers of 
Messrs. Smith’s Dock Company, Limited, are to visit 
foreign shipyards with a view to ascertaining the con 
ditions under which they are able to obtain orders for 
ship repairs which were formerly carried out in Eng- 
land. 

A patent has been applied for by Messrs. Fried. 
Krupp, A.G., of Essen, for a process covering tne 
manufacture of low-carbon ferro-chrome by means of 
transferring liquid high-carbon ferro-chrome to a con 
verter vessel and reducing the carbon to the desired 
percentage by blowing. 

Tue Home Secrerary has jssued an order permitting 
the night employment of boys between 14 and 16 years 
of age in blast-furnaces, rolling-mills, glass works, and 
paper mills to continue—subject to the conditions pre- 
sented by the Factory and Workshops Act, 1901—until 
July 1, 1922. 

Tue works of Messrs. Cammell Laird & Company, 
Limited, at Nottingham, which was erected for the 
manufacture of shells, is now employed upon the con- 
struction of various tynes of rolling stock. The orders 
received during the past year include one from the 
London Electric Railway for all-steel trailer cars. 

Tue Tees-side shipyards have still a fair amount of 
work on hand. but the outlook for 1921 is uncertain. 
Several vessels have already been cancelled, and such 
occurrences do not bode well for the industry locally 
during the coming year. It is to be hoped that a 
sufficient deflaticn in prices and costs will be effected 
before many months are past, to permit the re- 
sumption of the shipbuilding industry on a_ healthier 
and sounder footing. 

Consett steel-workers’ wages, calculated upon the 
average net selling price of steel plates during the last 
three months, will be advanced a further 10 per cent. 
in the current quarter, bringing the rate up to 220 per 
cent. above the standard, or 207 per cent. above pre- 
war basis. 

FOLLOWING a dissolution between Herbert Bigglestone 
and Frank Roffway Bigglestone, the former will 
carry on the business of iron founders at the Foundry, 
High Street, Canterbury, on his own account in the 
name of H. M. Bigglestone & Sons, and the latter will 
continue the business of ironmongers at 22, St. George’s 
Street, on his own account and in his own name. 

At a meeting of the Institute of Cost and Works 
Aceountants the second of a _ series of lectures, 
arranged by the Institute, was given on Wednesday. 
December 15, at the Hall of the Institute of Chartered 
Patent Agents, Staple Inn Buildings, Holborn, W.C.., 
by G. E. M. Johnson, Esq., on the subject of ‘‘ Decimals 
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and their Application to Costing.’’ Sir Herbert Austin, 

‘.B.E., M.P., was in the chair. 

In view of the fact that more than 60 per cent. of 
the capital of the group of companies hitherto known 
as Explosives Trades, Limited, is employed in the pro- 
duction of commodities other than explosives, its name 
has been changed to Nobel Industries, Limited. The 
constituent companies associated with Nobel Industries 
comprise such svell-known firms as Nobel’s Explosives 
Company, Glasgow; Eley Brothers, Edmonton; 
Kynoch, Birmingham; and Curtis’s and Harvey. 

Tue s.s. ‘“‘ Chateauroux,’’ built for French owners. 
wag recently launched from the yard of the Tyne Iron 
Shipbuilding Company, Limited, Willington Quay. 
She is a steel screw-steamer, specially designed for 
coal-carrying traffic, and is 364 ft. b.p., 52 ft. 6 in 
moulded breadth, and 26 ft. moulded depth. She 
wil] carry a deadweight of over 7,000 tons on a draught 
of 23 ft. The machinery is being supplied and in 
stalled by Messrs. Sir W. G. Armstrong, Whitworth 
& Company, Limited, Elswick Works, Newcastle. 

Tue GREAT NORTHERN Rattway Company have placed 
with Craven’s Railway Carriage & Wagon Company. 
of Darnall, an order for 40 passenger carriages. This 
firm have a contract in hand for half a dozen restaurant 
cars and three sleeping cars for the Siamese State 
Railways. Conjointly with Messrs. John Brown & 
Company, Limited, and Thos. Firth & Sons, Limited, 
Messrs. Cravens has contracted for the repair of 5,000 
locomotives, 30,000 wagons, and 3,000 _passenge: 
coaches for the Roumanian railways. 

Messrs. Samvuet Osporn & Company, LIMITED, have 
just published a booklet of War Memoirs as a supple 
ment to the firm’s works magazine, ‘‘ Hand and 
Heart.’’ The various works of the firm have a fine 
war record. No fewer than 543 employés entered the 
Services, and of these 63 made the Supreme sacrifice. 
Mr. Seed, the editor, has obtained particulars of the 
records of nearly 400 of the men, and these are pre 
sented in brief form, illustrated in many cases with 
portraits. 

THE increases in workers’ wages during the vear 
largely exceed in amount those made in either 1918 
or 1919. To the end of November some 7,547,000 
workers received increases to the amount of £4,578,800 
per week. These figures fall considerably short of 
the actual wage increases to all workers, as there has 
to be added the amount of the bonuses paid to Govern- 
ment employees and railway workers on the higher 
cost of living, and wage increases in other directions. 
If these were added the aggregate weekly wage ad- 
vance would be considerably in excess of £5,000,000. 

A serizEs of tests have recently been carried out by 
Messrs. D. Napier & Sons, Limited, of Acton, on one 
of their 450-h.p. Aero engines, which was run con 
tinuously for 50 hours, and subjected to a further five 
hours’ trial for speed and power. For one hour it 
was run at a speed of 2, revolutions a minute; 
during the remaining four hours it developed a con- 
siderably higher brake-horse-power than the 450 h.p. 
for which it was designed, in one hour actually develop- 
ing 532 h.p. at 2,225 revolutions per minute. At the 
end of the trials the engine was running perfectly and 
was ready for further service. 

Mr. Murray Macponacp recently asked the Minister 
of Health whether the firms engaged in the light cast- 
ings trade had received instructions from the Depart 
ment of Building Supplies and Materials to add an ad- 
ditional 25 per cent. to the agreed prices for castings, 
and to hand over the produce of this addition to: prices 
to the Department to cover their establishment charges. 
Dr. Addison replied that the percentage addition 
referred to was not payable to the supplying firms, and 
there was therefore no question of their handing it 
over. It was a charge made by the Department to the 
local authorities and others to whom the materials were 
sold in accordance with the conditions on which the 
money was voted by Parliament. 

Mr. Moritz HEINkE, director of the United Danish 
Tron Foundries, recently stated that protection which 
was granted to the iron industry by the Customs Jaw 
of 1908 had been practically removed by the enormous 
increase in prices which took place during the war. 
On castings, for instance, the duty is 3 ore per kilo- 
gramme, and this corresponded to about 15 to 20 pe: 
cent. of the value in 1908. As prices had now risen 
to over 1 krone per kilogramme, the protection only 
amounted to about 2 to 3 per cent., which was of no 
importance whatever in silidilen to competition from 
Germany. 

British INDUSTRIES Farr (BIRMINGHAM), INCOR- 
PORATED, 95, New Street, Birmingham, was registered 
on December 20, 1 To organise and promote the 
British Industries Fair, Birmingham. Every membe 
to contribute a sum not exceeding £1 1s., if necessary. 
Directors: J. P. Achurch, ‘ Stukeley,” Farquhar 
Road, Edgbaston, Birmingham (managing director) ; 
J. W. E. Baggitt (Thos. Cook & Sons), Stephenson 
Place, Birmingham (district manager); F. C. Baisley 
(The Dunlop Rubber Company), Aston Cross, Bir- 
mingham (director public company); A. Baker, Council 
House, Birmingham (general manager, tramway de- 
partment); and 64 others. 
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IRON & STEEL MARKETS. 
Pig Iron. 


Che opening markets of the New Year did not dis 
close any change of importance in the position of 
the pig-iron industry, the suspension of consumption 
at works during the holidays having naturally induced 
some decline in the volume of current demands. Con- 
sequently new business in pig- iron is practically idle, 
nor ig any revival of activity probable until some 
assurance is forthcoming of the range prices are likely 
to take in the near future. The chief difficulty in 
a revision of the present high values of pig-iron is 
furnished by the inflated cost of fuel, and already 
the matter has been discussed by the Midland smelters 
and coke producers with a view to some re-arrange- 
ment by which a lower level of prices can be secured 
In- the Cleveland district the output of foundry pig 
is still insufficient for requirements, and while no longer 
as active as previously reported, home demands are 
quite equal to absorbing the whole of production. 
It is, however, anticipated that very shortly more 
furnaces wil! be put in blast, and with an increase 
in production some foundry qualities may be availab:: 
for export. There is at present little prospect ci 
any drastic revision being applied in the case of Cleve 
land iron prices, which, for home consumers, remain 
stationary, quotation ruling for No. 1 237s. 6d., 
No. 3 G.M.B., No 4 foundry and No. 4 forge each 
225s.. while No 3 is listed for export at 247s. 6d 
per ton f.o.b. Inquiries from abroad for Cleveland 
iron have been on a reduced scale of late, but thanks 
to an increase in shipments of hematite, the aggregate 
exports are well above the average for the year just 


closed. Owing to the Scottish New Year celebra- 
tions business in the Glasgow pig-iron market is vir- 
tually suspended for the vacation, which, it is 


expected, will be of longer duration than usual, many 
of the furnaces having been damped down, 


—_—_—_— 


Hematite. 


agendas 

Conditions in the East Coast hematite trade, though 
undoubtedly easier, are by no means depressed, and 
if lacking the well-filled order books reported at this 
period last year, makers are not disposed to take a 
despondent view of the present position. There :s 
so far no pressure to sell on the part of producers, 
but some readjustment of prices is regarded as possi 
ble shortly owing to the recent steady decline in 
ore freights which should afford an opportunity for 
reducing values, an example already set by West 
Coast makers. For the present, however, East Coast 
mixed numbers are quoted 260s. for home consumers, 
with a premium of 5s. for export to Allies, and 
of 10s. for neutrals. The outlook in the West Coast 
hematite trade is regarded with some apprehension 
by makers, the slump ‘in the steel industry having had 
an unsettling effect upon the market. Business is 
consequently on limited lines, and very few forward 
transactions are now recorded. There has been, how 
ever, no excess in production over demand as vet, 
all the iron smelted going away in contract deliveries 
with the price steadily maintained at the figure of 
275s. per ton, to which it was reduced a little time 
ago. —_—————_ 


Scrap. 


All markets dealing with this class of material 
continue quiet, the majority of consumers already 
holding more than sufficient stocks of scrap metal 
for their present needs. In the absence of an assur 
ance of greater activity in the near future, business 
is completely at a standstill. 


Ore. 


A steady and sustained downward tendency 1n 
freight rates. a recent fixture from Bilbao to Tyne 
Dock having been reported as low as 13s., has 
influenced a further aodien in foreign ore values, best 


rubio being quoted down to 47s. Arnivals have also 
been on a heavy scale during the past month, and 
consumers are well stocked. The native ironstone 


mines in West Cumberland are still working, but it 
is anticipated will have to partially close down unless 
there is an early improvement in demand. Prices 
continue steady, and some exports of native ore are 
reported to Scottish consumers. 


Ferro-Alloys. 





In common with all other classes of iron and steel 
and raw materials, the market for ferro-allovs is ad 
versely affected by the present stagnation in trade. 
and very little business is passing. Ferro-manganese 
makers have again reduced prices to £32 for home 
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consumers and £33 for export for 76 to 78 per cent. 
qualities. Spiegeieisen has also dropped to £17 for 
20 per cent. for the home trade, while manganese 
ore is a quiet market at 2s. 93d. per unit, c.i.f. 


Steel. 


Extended holidays indicate very clearly the lack 
of activity in the steel trade, while drooping prices 
further emphasise the tendency to declining business, 
Continentai competition meantime becumes more and 
more agressive in our markets at home and abroad, 
our late Ally, Belgium, having inaugurated a vigorous 
undercutting price campaign, which has been organised 
on the most. effective lines to capture British trade. 
Belgian basic billets are now reported offered in our 
home markets at £12 delivered in this country, which, 
when contrasted with £18 or £19, the prices now 
officially ruling here, places the home products at an 
overwhelming disadvantage. Germany, also, is in 
the market with marine forgings at 50 per cent. below 
home prices, which must speedily have a disastrous 
effect upon our foreign trade in this material. At 
Sheffield only a desultory resumption of production 
is expected this week, and makers are gravely per- 
turbed by the meagre inflow of new orders, old con 
tracts nearing completion with little prospect of 
renewals on the scale to which manufacturers are 
usually accustomed at this period of the year. The 
only consoiation to be deriyed is from the fact that 
British manufacturers are not the sole sufferers in 
this connection, the United States and Continental 
iron and stee! industrials being similarly affected. As 
is customary across the Border, the Scotch holidays 
are taken at the New Year, and for this week, and 
perhaps for a more extended period, the chief steel 
works will be idle. An ominous sign of the prevail- 
ing conditions of the industry is contained in the 
announcement that the important steel and blast fur- 
naces at Moss End and Motherwell are closing for an 
indefinite period, the works and subsidiaries employ- 
ing some 5,000 men. On Clydeside there is not only 
cancellation and delay of orders already in hand, but 
the difficulty of financing the enormous weekly wage 
bills, now that the Government prompt payments are 
no longer available, is acute, while a crisis is appar- 
ent in the steel and shipbuilding trades. South 
Wales steel works are somewhat similarly situated. 
and fears are entertained of a drastic reduction of 
working hours, if not total suspension of industrial 
activities. At Workington the rail mills will re- 
commence rolling this week, while Barrow, it is 
announced, will delay starting until the 17th inst 
In neither of these districts is there any great amount 
of work in hand, and it is quite anticipated that 
conditions will remain quiet during the first quarter 


of the year 
Finished Iron. 


As usually experienced, weakening of demand for 
finished iron has been reported in the market 
at the New Year, and consumers are evidently 
inclined to await developments’ before placing 
further orders on forward account. This attitude, 
quite justifiable in the circumstances now obtaining, 
has, of course, a restraining influence on market opera 
tions, which have been reduced to minimum proportions 
since the Christmas holidays. The outlook at the 
moment can hardly be described as encouraging, costs 
of production of all classes of finished material 
effectually precluding any substantial reduction of 
current prices. That some movement in this direction 
is considered opportune is evidenced by the hesitation 
of buyers, who are consistently holding off the market 
pending an anticipated announcement to this effect. 
South Staffordshire marked-bar makers, however, have 
so far held firmly to the authorised list quotations, 
and any change in a lower direction will probably be 
deferred to the quarterly meeting. The recent reduc- 
tion in crown bars may very probably have suggested 
a ferthcoming revision of the best quality bars on 
similar lines, bat it should be remembered that the 
latter are not subject to the fierce competition ex- 
ferienced in the case of the first-named material. mostly 
employed in the nut and bolt and fencing industries. 
In this class of material there is a striking disparity 
in the prices quoted for home and imported makes, 
Belgian iron bars of No. 3 quahty ruling at £16 12s. 6d 
delivered South Staffordshire, as contrasted with 
£28 10s.. the current price for the home product. 
As already stated, the Scottish finished-iron makers 
are on holiday intent, while the outlook for the New 
Year is not encouraging. Malleable-bar makers have, 
however, so far no particular cause for complaint on 
the se ore of depleted order books, but new orders are 
not coming forward in as satisfactory volume as Could 
be jesired. In the engineering branches employment 
has been fairly active in the various districts in which 
the industry is centred, the Manchester area showing 
evel some improvement, while in other Lancashire 
towns there has been some irregularity. 
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| AND SONS, LTD. 
EE Sre Ev Glengarnock Iron and Steel Works, 
| . : GLENGARNOCK. 
5 OILER BRAND ro 
CLYDEBRIDGE STEEL WORKS, 
W.H. BAXTER, | CAMBUSLANG. 
L___ LTD., —_—— 


| Dalzell Steel and Iron Works, MOTHERWELL. 
Head O/fice: MOTHERWELL. 


PLATES, BARS, 
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SILICA. BRICKS, JOISTS. 
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| and Alloy Steel. ; ' 
PICKFORD, HOLLAND & CO., LTD., , - ___ Sup Branp 
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OQ. GOSSELL & SON, Ltd. 


110, Cannon Street, London, E.C. 
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Specialities : 
Rails, Tram Rails, Steel Sleepers, Steel Joists to 24 in. deep. 
Channels, Angles, Bars, Sheared Plates, 
Flitch Plates to 36 in. wide, &c. 
Bridgework and Constructional Ironwork. 
Special Steel Castings. Rolling Stock. 


Telephone No, : CITY 6754. Telegraphic Address; “GOSSOTTO, LONDON 
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. 
Tinplates. 

The depression which has overtaken the tinplate 
trade of late continues unrelieved, and actual business 
is now practically at q standstill, at all events as far 
as buying is concerned. Work at the Welsh tinplates 
mills is suspended for the time being, and several of 
the leading firms in the trade have already notified their 
employés that the stoppage must be for an indefinite 
period, presumably until demand is again renewed. As 
this may depend upon the reopening of trade connec- 
tions with Central Europe and Russia, the prospect of 
an early resumption of work must be regarded as some- 
what remote. Movements in the tinplate market are 
consequently now confined to dealings by merchants 
carrying accumulated stocks, and prices accordingly 
have a sagging tendency, quotations for standard 
quality plates ruling round about 34s. to 37s.: for 
cokes, 20 by 14, quarters, 36s. 6d. to 38s. 9d., with 
other sizes in proportion. Wasters are easier at 
28s. 6d. to 28s. 6d. per basis box, with terneplates at 
38s. basis, net, f.o.t 


Metals. 


Copper.—The week’s markets opened with a slightly 
weaker tone, neither buyers nor sellers showing a dis- 
position to do business, most of the dealings recorded 
being on forward account, with both positions practic 
ally lower on the day. Refined qualities were quiet, 
but with previous quotations sustained. Electrolytic 
was firm and unchanged. Closing prices: Cash: 
Wednesday, £70 10s.; Thursday, £72; Friday, 
£71 15s.; Monday, £71 10s.; Tuesday, £72. Three 
months ;: Wednesday, £72 5s.; Thursday, £73 5s. ; 
Friday, £73 5s.; Monday, £73; Tuesday, £73 5s. 

Tin.— Markets this week have developed a quiet 
tendency, corresponding with conditions in the East, 
but opened steady, notwithstanding the continued de- 
cline in demand in the tinplate trade. Sales were 
only on a limited scale, but prices showed a small 
improvement both on prompt and forward account. 
Closing Prices: Cash: Wednesday, £200; Thursday, 
£207; Friday, £205 10s.; Monday, £206 10s.; Tues- 
day, £205 10s. Vhree Months: Wednesday, £206; 
Thursday, £212; Friday, £210 5s. ; Monday, £211 10s. ; 
Tuesday, £210 10s. 

Spelter.—With holders rather more reserved, and an 
average volume of inquiries from actual consumers, 
prices for near and forward dates recovered to some ex- 
tent, covering January at £26 10s. to £26 12s. 6d., 
March £27 15s., and April £28. 

Lead.—Both English and foreign qualities of lead 
have been in fair demand during the week, and prices 
for all positions show an improvement, marking an 
advance of about 45s. since last Wednesday, and closing 
firm at £26 5s. English, and £24 5s. foreign. 











Personal. 





Mr. Freverick Mus, D.L., J.P., chairman of the 
Ebbw Vale Steel & Iron Company, has been created 
a_ baronet. 

Tue late Mr. Thomas Walker McIntyre, of Mauch- 
line, Ayrshire, iron merchant, left gross estate of the 
value of £262,650. 

Mr. J. L. Paut Gtrop, one of the pioneers of the 
electric furnace industry, has been made a Chevalier 
of the Legion d’Honneur of the French Republic. 

Mr. G. Percea, the edge tool department manager of 
Messrs. Spear and Jackson, Sheffield, has been the 
recipient of a presentation in recognition of his 47 
years’ service. 

Born the chairman and deputy-chairman of the 
Federation of British Industries, Messrs. William Peter 
Rylands and Ernest Fitzjohn Oldham, have been 
Knighted. 

Mr. Joun Ames, General Secretary of the Industrial 
League and Council. has been appointed a member of 
the Commercia! Panel of the Appointments Department 
of the Ministry of Labour. 

The Secretary of the Department of Scientific and 
Industrial Research announces that Sir John Francis 
Cleverton Snell, Member of Council of the Institution 
of Civil Engineers and Past-President of the Institution 
of Electrical Engineers, has been appointed by an Order 
of Council dated November 23, 1920, to be a member 
of the Advisory Council to the Committee of the Privy 
Council for Scientific and Industrial Research. 

Mr. Tuos. Vickers, who has held the post of secre 
tary of the Birmingham Metallurgical Society since 
1917, has resigned. During his term. of office he has 
raised the membership from 107 to over 900. He 
founded the Monthly Journal of the Society which has 
been such a signal success, and carried out the incor- 
poration of the Society. He leaves the Society in the 
proud position of being the largest technical society in 
the Provinces. Mr. Vickers was recently appointed 
secretary to the new Cast Iron Research Association, 
in which post he will have ample scope for his organis- 
ing abilities. 


Public Companies. 


Meetings. 

Vickers, Limited.— At an extraordinary genera] meet- 
ing of the shareholders of Vickers, Limited, held last 
Thursday, at Sheffield, Mr. Douglas Vickers, M.P., 
stated that the accounts for the four years show for 
the first time no second or third debentures, which 
stood in the balance-sheet for December 31, 1915, at 
£1,058,200, and the only charge at the end of the 
period under review is the old issue of £1,250,000 
four per cent. first mortgage debenture stock redeem- 
able in 1937, on which interest is due at the rate of 
£50,000 a year. The debentures charge is thus very small 
as compared with the assets of the company, and the 
company is free from the inconvenience caused by three 
debenture deeds with their various restrictions. Divi- 
dends paid to shareholders during the four years 
amounted to £3,967,112. In addition, income-tax, 
amounting to over one and a quarter millions, was paid 
on these dividends on the shareholders’ behalf, or, say, 
54 millions altogether. It is necessary to state this, 
because some shareholders do not seem to realise the 
great burden of income-tax paid for them. As far as 
the smaller holder is concerned, he is entitled to re- 
claim according to his income a certain proportion of 
what was paid on his behalf. The figure mentioned 
does not include the whole of the income-tax paid, 
for allocations of profits to reserve, even if kept within 
the company, are also subject to income-tax. It is 
interesting to compare the dividends paid during the 
four years with the wages paid during the war, a 
period of about four years also. These amounted to 
46 millions for the four years, as compared with the 54 
millions of dividends and income-tax thereon. That 
is, the workmer received about nine times as much 
as the shareholders. 


Reports and Dividends. 

Broughton Copper Company. — Interim dividend, 5 
per cent., less tax. 

Dominion Steel Corporation.—Preference dividend 
No. 36 at rate of 15 per cent. 

Canada Iron Foundries.—Profit, $819,303; prefer- 
ence dividend, 4 per cent.; reserve $50,000; carried 
forward, $144,855. 

Glamorgan Wagon Company.—Dividend of 10 per 
cent., making 125 per cent. for the twelve months; 
carry forward, £1,669. 

Beyer, Peacock, & Company.—Preference dividend of 
a cent. for year, posted on January 20. 

7. and T. Avery.—Interim or ordinary dividend, 5 
per cent. (1s. per share), less tax. 

‘The Coventry ’’ Chain.—Profit, £49,477; brought 
forward, £10,685; dividend on ordinary 125 per cent. 
for year; reserve, £15,000; carried forward, £8,222. 

Sheepbridge Coal & Iron.—Interim dividend of 6d. 
per share on ordinary, 2.4d. on partly paid preference 
shares, tax free. 





New Companies. 





Anti-Friction Springs.—Capital £100,000 £1 shares. 
To adopt an agreement with A. F. S., Limited, and the 
liquidator thereof for the acquisition of the assets and 
certain liabilities, and to carry on the business of 
motor, mechanical, electrical, and general engineers. 

Britton & Company, Limited.—Capital £10,000 in £1 
shares, to carry on the business of mechanical and 
general engineers, etc. Directors: H. G. Hopwood 
(permanent managing director), and H. L. Taylor. 

egistered office: Auckland Road, Fish Docks. 
Grimsby. 

Callow Rock Lime Company, Limited.—Capital 
£60,000 in £1 shares, to carry on the business of lime 
burners, coal and coke merchants, etc. The first 
directors: F. C. Tiarks, H. A. Tiarks, and H. S&S. 
Denny. Registered office: 811, Salisbury House, E.C. 

Hampton Engineering Company. — Capital £30,000 
in £1 shares. 

Mentah Metal Company, Limited.—Capital £1,000 in 
£1 shares. Registered office: lla, New Street, Bir- 
mingham. 

Morlaw, Limited.—Capital £2,500 in £1 shares, to 
carry on the business of stampers, etc. 

Newbold Iron Company, Limited.—Capiial £10,000 
in £1 shares. 

Rexim File Re-cutting Company, Limited. — Capital 
£10,000. Directors: J. Miller, E. Webb, and A. 
Jacobs. Registered office: Sunderland. 











Sir Wittiam Bearpmore, Barr., has been created a 
Baron. Sir William Beadmore is a chairman and 
manging director of William Beardmore & Company, 
Limited, stee: manufacturers, Parkhead, Glasgow. He 
is also chairman of Arrol, Johnstone, Limited, and 
is a director of Vickers, Limited. He was president 
of the Tron and Steel Institute in 1917. 
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MACNAB & CO. 
TABOR PATENTS. 


Patent Combination Shockless Jar Ramming Power 
Roll-over and Pattern Drawing Moulding Machine. 


Suitable for the most economical production of any repetition work, 
from the smallest up to a load of 12,000 Ibs. at 100 lbs. 
air pressure, covered by a range of five machines. 





Jar rams the box in less 
than one minute. 


oO 


Rolls the mould over, 
draws and raps the 
pattern. 


y 4 


Rolls the pattern back 
ready for the next box. 


Pd 


COMPLETE MECHANI- 
CAL OPERATIONS OF 
THE MACHINE NOT 
EXCEEDING FOUR 
MINUTES, 





Mould hav.ng been rammed, box and pattern in act of being roll:d over on to levelling table 
on other side of machine. 


56/8, Eagle Street, Southampton Row, London, W.C.1. 
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COPPER. 

£ 

Standard cash 72 
Three months. . 73 
Electrolytic 80 
Tough vo oe 
Best sele cted . a 
Sheets . 130 
India . 130 
Wire bars o- & 
Do. Jan. a» Go 
Do. Feb. 7. & 
Ingot bars ~- Ol 
H.C. wirerods.. .. 91 
Off. aver. cash, Dec. 75 
Do. 3 mths., De: 76 
Do. Settlement Dec. 75 
Do, Elec., Dec. .. 86 
Do. B.S., De-. . 84 


Aver. spot, copper. . 


Do. Elec., Doc. .. 88 

S.D. tubes 
Brazed tubes .. 

Wire 
Y.M. rods 
Do, 4x4 Sqs. 

Do. 4x3 Shts. 
BRASS. 

S.D. tubes ea 
Brazed tubes . . 

Rods ‘ 

Shts. to 10 w. e 
Wire a p 
Rolled metal 

TIN. 

Standard cash . 205 

3 Months. . .210 
English .201 
Bars .203 

Chinese .199 

Straits 215 

Australian .208 
Eastern 
Banca . 

Off. aver., cash, “De>. 212 
Do. 3 mths., Dec.. .216 
Do. Sttlment., Dec. 212 
Aver. spot, Dec. 212 

SPELTER. 

Ordinary - «ae 
Remelted 22 
Hard 21 
Electro 99.9 37 
English 31 
India 25 
Prime We stern 27 
Zinc dust 67 
Zinc ashes 6 
Off. aver., Dec. 28 
Aver., spot, Dec. .. 26 

LEAD. 
Soft forgn. ppt. 24 


English 
Off. aver., Dec. 
Aver. spot, Dec. 


26 


ZINC SHEETS. 


Zine sheets, spot .. 46 
Do. V.M. ex. whf. 47 
Do. ppt., f.o.b., 

N.Y. 

Do. c¢.i.f. ae 
Boiler plates .. . 42 
Battery plates . 43 

ANTIMONY. 

Eng. regulus .. . 45 

Spec. brands .. .. 48 

Chinese . 33 

Crude 24 

a. 

Quicksilver. 7 


..75 14 105 


; 2411 10! 
At 


s. d. 
0 0 
5 OU 
0 Uv 
0 0 
0 0 
0 0 
0 OU 
10 0 
10 0O 
10 O 
10 0 
10 0 
16 8 
3 4 
15 2¢ 
13 68 
13 4 
0 5} 
174d. 
174d. 
164d. 
10d. 
14d. 
14d. 
153d. 
18}d. 
14}d. 
133d. 
138d. 
134d. 
10 O 
10 0 
0 0 
0 0 
10 0 
10 0 
10 OU 
ll 8 
17 13 
10 5; 
7 10} 
7 6 
10 O 
0 UV 
0 OU 
0 UV 
10 0O 
0 OU 
10 0 
10 0 
ll 6+ 
9 0 
6 O 
5 0 
19 0 


10 0 
0 0 
10 0 
10 0 
0 0 
0 0 
0 0 
0 0 
0 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


Ferro-silicon— 


45/50% ~ 
75% ..30 

Ferro-vanadium— 
35/40% 


10 0 
10 0 


36/6 lb. va. 


WEEKLY PRICE CURRENT. 


Ferro-molybdenum— 

70/80°, 8/- lb. mo. 
Ferro-Titanium— 

23/25%, carbonless 1/6 lb. 
Ferro-phosphorus, 20/23%, £49 
Ferro-tungsten— 


80/85°%,, carbon low 2/5 th. 
Tungsten metal powder— 

98/99% 3/1 Ib. 
Ferro-chrome— 

4/6% car... £38 

6/8% car. .. £37 10 

8/10% car. £37 10 
Ferro-chrome 

Max. 2% car. £88 

Max. 1% car. £106 

Max. 0.75% % car. . £123 

65/75%, carbonless 3/— lb. 
Nickel—98/99%, 

cubes or pellets £215 
Cobalt metal—97°%. . .20/- Ib. 
Aluminium—98/99% £165 
Metallic Chromium 

98/99%, 7/6 Ib. 
Ferro-manganese— 

76/80%, loose £32 

76/80%, packed .. £33 

76/80%, export £43 
Metallic manganese— 

98/99%, carbonless 3/6 lb. 

Per ton unless otherwise 

stated. 


HIGH-SPEED TOOL STEEL. 


s. d. 
Finished bars, 14% 
tungsten oe ix = 
Finished bars, 18% 
tungsten os 4 0 


Per lb. delivered buyers’ works. 
Extras— 
Rounds and squares 
3in. to Sin. inclusive 4d. lb. 
Rounds and squares 
under fin. to}in. .. 
Flats under | in. by 
# in. to fin. by Fin., 
and all sizes overfour 
times in width over 
thickness . 3d. Lb. 
Bevels of approved 


3d. Ib. 


sizesandsections .. 6d. lb. 
Ifincoils .. . 3d. Ib. 
Packing "4. cwt. 


Bars cut to length 10°, extra. 
Scrap from High-speed 
tool steel— 


Scrap pieces . . 
Turnings and swarf. . 3d. 
Per lb. net, d/d steel makers’ 
works. 
PIG-IRON. 
N.-E. Coast— 
Foundry No. | 237/6 
Foundry No. 3 225/- 
Forge No. 4.. -. 225/- 
Mottled and white .. 225/- 
Hematite No. 1 262/6 
Hematite M/Nos. 260/- 
Midlands— 
Staffs. common -- 225/- 
part-mine forge 262/6 
» » foundry 267/6 
»» Cold blast -. 385/- 
» basic ~. 257 6 
Northants forge .. 225/- 
% foundry No. 3 255/- 
- basic. . 250/- 
Derbyshire forge 245 5/- 
» foundry No. 3 285/- 
» basic -- 295/- 
Scotland— 
Foundry No. | 280/- 
No. 3 270/- 
Hematite M/Nos. 285/- 
Sheffield— 
Derby forge. . .. 250/- 
» foundry No.3 270/- 
», basic -- 260/- 
Lines. forge .. .. 250/- 
» foundry No.3 275/- 
a LE: oe .. 255/- 
E.C. hematite -. 270/- 
W.C. hematite 300/- 


All d/d in the district. 


Lancashire— 
Derby forge .. 240 
» foundry No. 3° 275/- 
Northants foundry 
No. 3 iin - 
Cleveland foundry 
No. 3 242.6 
Staffs. foundry No. 3 2726 
Lines. forge .. = 
+, foundry No. 3° 275/- 
Summerlee foundry.. 300/- 
Glengarnock foundry 300 
Gartsherrie foundry 300 
Monkland foundry .. 300 


FINISHED IRON & STEEL. 


oe te a 
[ron— 
Bars (crown) .. 27 10 0 
Angles .. 28 0 OU 
Tees to 3 united 
— . Bw ¢ 


Nut and bolt .. 26 0 0 
Hoops .. o» Blo @ 
Marked bars 

(Staffs. ) -- 3310 O 


Gas strip -- 3210 
Bolts and nuts, 
Zin. <X 4in. 57 10 O 


Steel— 
Ship plates .. 2410 0 
Boiler plates .. 31 0 0 
Checquer plates 30 0 0 


Angles .. -- 4 0 @ 
Tees os i.  & @ 
Channels -- BW O 
Joists .. -« 2 @ 6 
Rounds, § in.— 


3-in. .. -- 2410 O 
Rounds, 3 in.- 
5$ in. -- 210 0 
Flats, 5in.-8in. 25 0 0 
Flats over 8 in. 2410 0 
Rails, heavy .. 25 0 0 
Fishplates 30 0 0 
Hoops .. -. 2810 0 
Black sheets, 24g. 27 10 0 
Galv. cor. sheets, 


See. x -- wea 
Galv. fencing wire, 

8g.plain .. 4210 0 
Rivets, ?in.dia 42 0 0 
Billets, soft .. 16 0 0 
Billets, hard 17 0 0 


Sheetandtinbars 17 0 0 


PHOSPHOR BRONZE. 


ROLLED. Per |b. 
s. d. 
}in. tol in. wide .. 2 14 
1 in. to lfin. wide .. 2 O} 
l}in. to2 in. wide 1 11} 
STRIPS. s. d. 
2 in. to 6in. to 268.W.G@. Ll 102 
6 in. to 12 in. to 26 
8.W.G. mt oo J 103 
SHEETS. a. & 
12 in. to 18 in. to 24 
S.W.G. ay cms 8 
18 in. to 24 in. to 24 
S.W.G. oe -. 1 113 
24 in. to 30 in. to 20 
S.W.G. ne a. 
30 in. to 36 in. to 16 
S.W.G. Ae > ae 
36 in. to 42 in. to 16 
S.W.G. * -e 2 2} 


Extras. 

For Gauge: Any width up to 
36 in. wide, }d. per lb. per 
thinner gauge. 

Drawn Rops. s. d. 

} in. to $ in. dia. in 
random lengths 

fs in. to 1} in. dia. in ( 
random lengths 

Over 1} in. to 1¥in. 1 11} 

Tubes—basis price .. 2 Il} 

Delivery 2 cwt. free to any 

town. 

10% phosphor copper, 
above price of B.S. 


£40 


15% phosphor copper, 
above price of B.S. 

Phosphor tin (5%), £30 above 
price of English ingots. 


£50 


CHARLES CLIFFORD & Soy, 
Limirep, BirmMincivM. 
NICKEL SILVER, SHEET 


METAL, WIRE AND TUBES. 
Per lb. 


Ingots for raising 1/3 to 1/9 


Rolled— 
To9in. wide 1/10} to 2/44 
To 12 in. wide 1/11 to 2/5 
To l5in. wide 2/—to 2/6 
To 18in. wide 2/1 to 2/7 
To 2lin. wide 2/2 to 2/8 
To 24 in. wide 2/3 to 2/9 

Ingots for spoons 


and forks 1/3 to 1/9 


Ingots rolled to 

spoon size 1/6 to 2/- 
Wire round— 

3/0 to 10. G. 2/1 to 2/8 


with extras ac cording to gauge. 


SWEDISH IRON. 
F.0.B. Gothenburg net cash. 
Bars, hammered _) 





basis sizes ol Basis 
Rolled Ordinary— — | a 
Assortment Ps 
Nail Rods— P33 ‘ 
Square, round 5 40 t 
and flats 
Keg Steel ) about -rices 
Faggot Steel ; £50 ‘f nominal. 
Blooms— 
Single welded .. £20 to £25 
Billets 
Single and double 
welded . £22 to £27 
Pig-lron— 
Grey, white or 
mottled . £15 to £20 


Prices are without engage- 
ment. All quotations are f.o.b. 
Gothenburg, net cash against 
documents there. 


AMERICAN IRON & STEEL. 


At Pittsburgh unless otherwise 


stated. Dols. 
No. 2X foundry, Phila. 34.79 
No. 2 foundry Valley.. 35.00 
No. 2 foundry, Birm, .. 38.00 
Basic 34.96 
Bessemer 36.96 
Malleable 36.96 
Grey forge -. 35.96 
Ferro-manganese, Atl. 
port 2° . 110.00 
Bess. rails, h’y, at mill 45.00 
O.-h. rails, h’y, at mill 47.00 
Bess. billets - 43.50 
O.-h. billets - 43.50 
O.-h. sheet bars 47.00 
Wire rods 57.00 
Cents. 
Iron bars i ; 3. 50 
Steel bars = 2.35 
Tank plates 2.65 
Beams, etc. .. 2.45 
Skelp, grooved steel 2.65 
Skelp, sheared steel 2.65 
Steel hoops ° 3.05 
Sheets, black, No. 28 4.35 


Sheets, galv., No. 28 


S 
> in aad 
bo St sa 


Sheets, bluean’l’'d,9&10 3.55 
Wire nails 3.25 
Plain wire 3.25 
Barbed wire, galv. 4.10 
Tinplate, 100-Ib. box .. $7.00 
COKE. 

Welsh foundry .. -- 72/6 

» furnace 64/6 


Durham & North. foundry 70/- 
furnace 62/9 

Other Districts, foundry 77/9 
- furnace 65/9 





UM 


